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sm'swjnt 

< 7 |T> «UUlWT 

(Set and Function) 

£TNfi«> uturi 'srwfsRs ftef*tf«ft® wrc>iit>m mm 'sret^ i ^ munre 'snmfmm oif®fu^ 

fewuui? mrremRi mUl ^Tf : 

w*=rrm retre f*wsftm- 

> 3Tffm4 (? T!>. ^m7l$, «£um C3# v3 -*f% cmJ U>UC® mure I 

> fu %3 cro^u msrem, c^r <s wu fu«fu mm® mure i 

> cm3 srfaRrra umruferu ret%m sram mm® ^rraTRi i 

> rnmjpr refs mfm <p<u,i £iu mmre ®r^fa cmi3u mum ujimr mm® mure i 

*> reicGu RsWk’H 1 f l1%= CUT? fu«freu Uim "4><3C® mure 4m C«ufeu <3 Sm^UCUU UTmCUI ®T 

m\$ mure mure i 

r- cm? sffen mum mre ^]<wf®fv 3 <p Ruun mmmu mm® mure i 

> CUtt?U W] few « WFT 4U mum RTT^m mm® mure I 

> mirefreu reTCUU « CU® fu4u mm® mure 1 

r v£)^s-s£T^s mrreR, mf<K> mrreR ^ 4 m- 4 m mfum mtreR ®ui$m c fu m^iret unuA mure mure i 
r fumff® uureR urrun muc® mure i 

Oft 

umu ^m® m fwi srmreu u^u cmmrret Tjfumtu® R^^re <?n> urn su t cuuu, Mathematics *N1> 
a,c,e,hj,m,s,t mmummu ^frutfu® *RSR i ®lt 4^ Mathematics mmu amu^U CUS 4m 
3c®jmfD mmu if reitIJu ^mRR 1 cm?cm mrum t°refe ms $jc®u mmu fmu efmret mlu 4 m 4 u 
^ v fRR'9rerT uui^tu {} mre mrum mre ^‘UTuirnsremm mrmm muru wur mm mu^ru mfu 1 

M = {a,c,e,hj,m,s,t} 
miU'G mremll? ^ui^uu: 

(m) >u R*fH? mmm^fm m*mu ctt> ■ F' UTUt uf«f® : F ~ {0,1,2,3,4, 5, 6 , 7, 8 ,9}. 

(*t) m^rreu fuu'srenu <?f5 D uruf furefmc mmui fer^ mfu 
D = j^tfumu, ufemu, rerrmuTu, u^ruru, ^uuru, ^mf®uru 'Q es^futu} 
merm o = {.v: x ott usrreu ffeusreru mm 1} 

I—“-^ -—-—-—-—---—---—n 

< FI'5t : ®TfeR4 ^F®0® C^f^f : 

(m) wre? t?refef mu'si^ru cmS 
(R) iifermu (TW^^mu cus 1 
(<t) R^mru ct? 1 

I (u) m^TTrerefu mumrfu mrnsrerru 1 

___ 


, ^5®U ’tfms-is'U-ioU 



St&vs'il srf«t\s 


»llPf4 C 5 ^ 

<7(5 (Universal Set ) ^sric^ttHia , sH) fa(.b<i (Tr^iTtl t>«si 4>l3: 

p = {.r : x ‘RTsR 5 W 5 jc <16} 

Q ~{x : x *&rw$ x 2 < 20} 

jtfl R = {x : x *W1 n$]<!> ^fclvRTT 4AK V* < 2}, R1 RRR *HT3p> ‘‘ffasRTT <17R I 
U = {x : x ^RTspI 5 (7(5} faiRHf <Ff% l 

vo i ^ p, q 4<r?, r U 4?r ^• ? R7(5 w U Rfe <tt 5 i 

< 7 te vai l WM lffr < 7 ^ 5 ? Rff^P C^^t^Tl 

( Swfeef) 

/> = {1,2,3}, Q = {1,2,3,4} W /? = {1,2,3,4} 

%<TRff ^s?TC9T (Tt^R RR P Sf%15 /? 43 53WR, x e P => x e P. 

p P <?rc53 ^5*77(5 3*rt ^3 43< (7T*n 53 Pci?. 

^j<ji*roTTR 0 <7^53 3^15 ^R5TR R (7R53 5‘ 5 ’ff l TR xeQ=>xeR 
•y^Tls. ^ (3 P (7TC53 5*3(715 3RI 53 43^, <7C3f 53 Q d 7?' 
p 'G Q 7(533 P 7X53 5*37(5 ^n R'C^'S 473 3E3J 35^33 f33J3R I 
43(7, C3, n(P) = 3 43?, «(P) = 4, 7T3RR n(S) 5(.h? S 7t53 537R ^v^TTI i 

P C3> P 43 af^s 5*37(5 331 53 43? 731 53 P c: P. 

CTC41MI (715 A 43 W3I 
(0 Ad A 

(/) 0) c A (Wt (7(5 <I> C37P7! 7TO>3 5*375) 

Tjfc A 7(5, t%j t5 P43 5375 53 ^3 .AdB ^*R /i(,4) < w(fi) 

■#f ,4 7 ( 5 , t%j 7(5 P 43 3 <p* 537(5 ^#? .Ad B "533 n{A)< n{B). 

: c t fi>5 ^,.5375 33 43 ? cz 43 3w 5375 R3 i 

^34 715 (Complement Set) 

f37331 3Rt 3 T 3 > £/ = {x : x W } 43? P = {1,2,3} I 75 P'= \x : 5a > 16J 

^Tfl, Rra CWsV ^■ p nRH P<? lt5 Rt i : 5WI? P' = {4,5,6,.} W 4RS W ^1 ^ (7l5 i 

g - {1,2,3,4} 7X5?t <7(5 O' = {5,6,7.}. 

■*# U Rff<N> (7(5 ^TI, P *pRP <7(5 p' = {x =x e Ux <£ P, }. 

iSvrl^'t i i (Tt'SRI U - {x : x 0 < x < 10}, A - {x :x Rv'^TI, 2x > 7 j 

B = {x: x Rv’UT, 3x<20} ( a ) (7 A * A' (b) R5 B <3 B' ^l<I ^RRRQTTn 





: i) A'cB, ii) B'^A, Hi) ActB 
^IWT: U = {1,2,3,4,5,6,7,8,9,10} 

(a) A = {x : 2a- > 7} = {4,5,6,7,8,9,10} 

••• A' = {1,2,3} 

(b) B - {x : 3 a < 20} = {1,2,3,4,5,6 } 

B' = {7,8,9,10} 

A’ c W, B' c /l W 

"if^ 8 C^lt (^owc 1SW9 

C^R/Tf (RT> A '•S? A 4<I *1% (Tit <Tf RI'STIH (Tit W 3$ <£RK P(A) ^T?TT 

cw, A = {1,2,3} ^T, A 

P(A) = {O, {1},{2},{3}, {1,2}, {1,3}, {2,3},{1,2,3}}. 

«T^% CT, P{ A) 4? ^ 9 IWR'Sr 5 Tf (Tit /J ^*fl7lt i 

5^1 : B £ P(A) <RM B q A 7 C^RRt WfMRHI Rff^> c 3 # £/ *RI if wRTftM?J 

fawfb'© (Tit P(U) ifl? >FRT i 

^ (TRt<? tRHTR ^J, *RT T[R> ^ (Tltt n tRRR (Rtlta *t% 

crtt 2' 1 t-'TTTR I 

: ' 

i 

i ! V ={1,2,3,4,5,6,7,8,9,10} 

| (nt’QTrn ^if*m <jr : 

(a) A = {a- :x e u. 5x > 37} 

i 

{h) B - {x-x e u, x + 5 < 12} 

: (c) C = {x:xe u. 6 < 2x < 17} 

i 

I (d) D — {x : X £ u. X 2 < 37} 

| ^ i (T7<3'?n U- — {x : x e z , 1 < x < 20}. 

i <ntsflTTI vs|tl<M *fwf^s '2R4 1 *! : 

(a) A= {x : x, 2 «t«^P} (6) 5 = {x: x, 5 } 

(c) C = {x : x, 10 43 $f^»3>} 

£fR5 c^R's^n r®t <tt 

C c A,B cz A,C a B 

j « i ^ A = {a,6,c,d,<?} 331, PM) i 


8 




(Venn Diagram ) 

to p = {1,2,3} ^ Q = {12,3,4} <to?I TOT PczQ. 



croi ctoa itfa *rto to 1 *! ^ 33, ^it 

ctoki i 

7ft<tgef^ ■qt^rr c^iwt 33 i fsf^ra 3t IR^r^m c^s tto& wwicvs 

3$ | CSstfto ffcsj-i 4 ^Ttf^ 1/ = {x: X "fftolt, 0 < x < 10}, 


OTT? A - {X : 2x > 7} W ^4' = {x : 2x < 7} OT^TRTTf 3F1T I 



^fsXT! <#to f&2l -S. ^ ^p*i <p'C 3 £(% C^ICiR ^Rr® ,> n1% i 

*pR- f*rf*! «(,4); WSRTT ^*TR ^f?I CT, A <?fi> I 

^ U >11 PR CT> A C*lt<M(.»R CT5 ^■*R Rt^RTs *TfR «(3) + tt(3') = rt(t/) 

$H l53 c t * t OT*3t U - {x:2<x < 30, x e Z + } W P = {x : x ^T 30 ^ } 

(tf) P ^' s 1M i T'3't 5 Tt 's'tPf^r C=T*f 

(6) p' to?ftoT^h3 
(c) n(P') R'fa 3»?f 

U = {2, 3,..., 29, 30} (a) P = { 2,3,5,6,10,15,30} 

(b) p’ -{x: x, 30 4?toR^^n} 

(c) n(P') = n(U)-n(P) 

= 29-7 
.-. n(P') = 22 


CT®ffwrw 

^®3Rit®f tor >iiR<t> c 3 # « 

E = {e,n,g,l,i,s,h] 

W H = {h,i,sJ,o,r,y} 

(a) C^tto C>f5 L/, £ W H ^ 







{b) C^EuH = {x : X E E X G H } ^ 

^^TFfRtSTTT ^stfWT W1 ^ l 

: (a) .c^fe 

(.b) c«*ifwj *T0, {x :xe E ^sm\ X e H } 

= \e,n,g,l,i,s,h,t,o,r,y} 

*T^to:700 {i:i6f ^t xeH} = {e,n,gJJ,s,h,t,o,r,y} 

E H C’^'C5?l ^’fEr'R f^O ’IIS'S 70 '*TR^ 5 3 T\<7II 5 t 70 ^=Tf ^ «£)^ EuH 

<M| ^ 

E u H = {x: x e x e H) 



'SlK'SH o I ^TTfw 70 'S tj^0 0*f70 Qntm 37Tf 
U = {2,3,4,5,67,8,9} 

A - {x : X CSTfSro 3T?3JT } 

B — {x : X ItofPS Tf^ljt } 

(a) A,B 'SAuB 7R0<i $®rt*fR©OTT ^ : 

( b) C*0to A u B C'f^fT'Q i 

(c) 70 A u b « (?t5 (a u B') ^ 0*rms«?n tom pp^f to sm*\ m? \ 


mm: (a) A = {2,3,5,7}, 5 = {3,5,7,9} mi A u B ={2,3,5,7,9} 


( b ) <^7 0S2 

Aufl 7Hn?n 
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V 


(c) Au5 = {oeX ^W1 xe B) = {2,3.5,7,9} 
(A u B)' = {4,6,8} 


^vWEst to<P 70 Pf^0 0' p f70 

E = {e,n,gj,i,s,h\ mi H= {h,i,s,t,o,r, v} to i 


70 {x-.xeE mi x e H\ = {i,s,h,}. *rt E mi H Tto ^rtqm 0*rrm* to 
’^s I *\$)vs 70 E 'Q H Tfto C^t (70 ?=Tf ^ 4 <*?. E C\ H sm*f Wf i 
Er\ H- {x \xeE x e H} 









^rrsrar < rf^, 

Er\H'={x:xe E ^ 0 v x e //'}■= [e,n,gj\. 
E’n H ~ {x : x e E' x e H } = {f,o,/%y}. 
£"n H' = |.v : A' e E' a e //'} 

= {a, ft, c, rf, /,./, A', /h, p, q. w, v, vv, a, r} 

free? : 



t/ 



L r 



tTOK 8 : C'r'GTTT £/ = {1.23,4,5,6,7,8,9}. A ~ {2,4,6,8},5 = {4,8} W C - {13.5.6} 

C*4tsg ^3 (a) .-I r\ B A c\ B' 

(ft) B r\C 4RK B' n C 
: (a) B c A 

AnB = B={ 4,8} 

4 n fi' = 4 = {2,6} 

(/>)SnC={! 

fi'nC' = fi = {2,7,9} 

^ ^tT^ e f C«R7P *Tf? BrC = 1! B « C <7T5 i 

5 sq C %-^t B r\ C = CD 

^RsH <t l U = {p,qj\sJ,iEv,w}, A = {p,c/,r,s}, B = {r,s,t }<3 C = {s,/,h,v, uj 
(cz) 4 n Z? n 6" ^4° c n 4 <P?r c^^ftx.4 C^^Tl'G 

(/,) a n b n c 4? src»T*t <h : 

= (a)4nfi = M 

BnC = {sj] 

C n A = {.S'} 

(ft) 4nBnC = {r,j}nC = {i\s}n{sj,u,v,w\ 


U 



u 


= M 


iSvfR acf ^, cpfvs^n u ^ 4nfi = o c 3 #®^wr^flw 

(a)AnB (b)A'nB 

(c)AnB' (d) A'nB' 







Set>\5<3 


C*I, n(A nS) + n(A' n B) + n(A n B') + n(A' n B') = n(U) 
= 


V 

(a) AnB 



(b) A' n B 


* 


(c) AnB' 


u 



u 




c^fei u 4? 4 <j 7^ ^r^^rrr i jp^tr ^ 

n(AnB) + n(A' n B) + n(A r\ B') + n(A' n B') = n(U) 

(7r5 JJ ^C>iC'C<I 3T3 

n{AnB) + n(A'nB) + n(AnB') + n(A'n B') = n(U) 


^ i nrij cRf^rT'Q 

(a) AniBuC) (b)A^(BnC) 



U 





V \ U = {2,3.4,5,6,7,8,9,10) , A = \x : x Csm^?*U!} 
433 B= ;.y:7<3.v<25) 

{«) A,B,AnB, Au B 433 4 n 5' 43 ^*fRR®Een ^ffs^T 


A 

*7 f 








(b) x 4<* ^ c*R, x e A x <£ B 

(c) X ^‘'WR'SFTT <3* C*H X £ A X <£ B 

?Wt*rR : u = {2,3,4,5,6,7,8,9,10} 

(a) A = {2,4,6,8,10} 

B = {3,4,5,6,7,8) 

A'u B - {2,3,4,5,6,7,8,10} 

A n B = {4,6,8} 

An B’ = {2,10} 

(b) X € A W X £ £ 

<^> xe A W xe B' 
o x £ AnB' 

:. x = 2,10 

(c) x € A x g B 

<=> x e A' 4RK x € B' 

<=> x e A' nB'- {9} 
x =9 



(a) (?f3Tn n(JS) = n(C), x ^ ^ ^ i 

(fc) OT'Q^n vm. n(B n C) = «{^ u B') y 4<5 ^ 

(^) «(£/) 

^PtWH:(a) n(B) = n(C) 

x + 3 + y = y + 8 

x = 5 

(, b) n(BnC) =n(AuB') 

v = 6 

(c) »(L/) = 6 + x + 3 + y + 8 

=6+5+3+6+8 
- 28 





S|f®IV5 


ci 


<m 

> i 


* 




c p t'G'?rf *TR^, V - {1,23,4,5,6,7,8,9} ^x A = {.* ; x , 3 (7r4TG (R, 

(«) AkjA' = U {b) AnA'^fr 

C t f«'?Tf U = {3,4,5,6,7,8,9 [, ,4 = {a : a (TTtf^FR B ~{x ■ x OSfte R^rn } i 

CS!#CZi? RRRRT (73 a <£RX AnB 3nTRR''$I«TR Mw <RI i 
<^tT' Q <R, (a) A'r^B’ - { 9 } ( b) A^B'mxA^A'. 

C^fcl A G B (7R3<T <7f*mRT ^TTf i 


{a) 

(b) 
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CPf'QTTT n(A) = n{A'r\B)\ "sT^Tf 
x ^ RR lR c f?J ^?I i 
n(A) G n(B) 4<J RR ^<t t 
U - { p, q , r, sj,u , v, u’}, A = { p, q, r. , 9 } 
B ~{r,sj\ 4AX C - {,y,/,i/,v,vi-’} 



(a) n(A \j B) = ^sp 

f b) (A u 5)' A'U B\j C 43 3nRH«(7Tf3 ^s#R4 £sf 3 3 R 1 
a 1 o»-<fbwi *fT? {Shade) 3RR CR*llG : (a) (4 nB ) n C' (/?) (4 n 5') u C 


SffSRft? *fSff<rf% 

(7r3sT R°RRR C^f 43°v (73 ^TRR! 3Rf 1 4SR7R 4W3 3Rf<#I 

"STRRTRTf ^ ^T( : 

>RPIW <3 C^T <7353 ipifft# : 

£f5swi ii 1 foRi|^ ({Commutative law) ) 

^R A = {1,2,4} 43?. B = {2,3,5} ^ (73 1 < 4 ^ 

4ufi = {1,2,4} u{2,3,5! 

= {1,2,4,33{ a kj B = {a- : a- e 4 ^mr .v e B) 

Bu A = {2,3,5} u {1,2,4} 

= {2,33,1,4} 

(7K^3 4 9J B 43? £ u 4 4 Gf3>* 43^ 3nRR’377Tt Iw^TR 1 

^43, A\j B ~ Bvj A 

A = {a,b, c} 43? B - [h, c\ a] fR£3 (Tr^TCRI 3T3 Avj B = Bkj A 
RRRCTs (7RR47R[ Ijt3 (73 4 43? B 43 CWU 3 C33RR1 RR 

A vj B = Bxj A \ 


43? 3?13!4 {TWA?} faf*R*J Mk | 

/. (7R33 R?(RR (7R3? f3f3SR (TRR RTf 


Stb\s<l 






ho 




An B = B n A 


sjfa'&s! ^ i >i^I«t*s f^TTrsj (Associative law) 

j\ f%sif5 WV OoHfM Wf ^Tf i *# A. B 'Q C C 7 ^ 

U 





A^J(B U C) ^“Tl ’TI? 

u 



fcs-b (ii) 

(zluS)uC^l^ ^ o 0*r£f 

C^#3 a(ii) W b(ii) 4^1 CT, /<u(fluC) = Mu5)uC 
<4 A = {a,b,c,d}, B = {6,c,/} W C = {c,rf,g} ^ C^T 

5uC = {^,/}uM,g} 

•={&,£.*, flf,/,g}. 

4??. /i u(5^C) = {a,/),c,rf}u{ft,c,/,fi?,g} 

= | a , 6 , c , flf ,/, g }. (0 


/luS={fl,6,c,rf}u{t,c,/} 

= {a,b,c,d,f) 

^°S (AuB)kjC = {a,b,c,d,f) u {<:“,</,g} 

- {a,b,c,d, f,g} . (H) 

(/) 'S (//) *nt, /4u(5uC) = (/4ufi)uC 

^nsjw®, ^ C ^^ 

’ Akj(BvC) = {AvB) uC~ 

:. orifci sffen c*tct i 

CWB firf^Rn >Rt , <ll'sH fcf¥5[ Olf,^ bC.®1 
/!n(flnC) = (^nfl)nC 



4 
















'O I Ad> A — A 

A lu A: 4* WU A = {2,3,5} 

Ad> A = {2,3,5} u {2,3,5} 

= {2,3,5} 

= A 

4^'oiw a = {jc, y,z\ tocpf^m^rr m ct, AuA = a 
f mm (TTc^twt (?$ a 4<t 

Ad) A^ A 
tot ^ n 4 = ^ 


sjtot 8i#>lcfiw^u5 = 5. 

^ = {1,2,3} W 5 - (x]x e N, 1 < x < 5} ^ i 
.*• ^ - {1,2,3} ^ 5 = {1,2,3,4,5} 


Ac: B. 


^ Ad B = {1,2,3} d {1,2,3,4,5} 

= {12,3,4,5} 

= B. 

4'5tre, ^ Ad B Ad B = B W 5c/l /I u 5 = A 

tor : ^ cz 5 Wf A idB = A 4 <*?. ^ B d A WT AnB - B 
*ftot fr I /lc(^lu£) : 'SJCT ?4?, ^ B i ftai ^ j? | 

.4 <7TC>?f i ^Tf?T<I, J? 2 «a^. R } i£)sTf?4 B <53 \!>MS^S5 | 


^5^1°, B r R 2 W R 3 <5*TT34 Ad>B 
to R { R 2 R ] , R 2 43? R y ifl-5Tt3*l3 
^ ^c(^u5). 

tot 1 ® : WIM4MI OT& A « 5 43 <SR7 


^ 5 



Acz(AuB) 43? Bcz(Ad)B) 


g^T: 44>$'i>lco f^sr 3*3 c^'<Mwi <7fS A 43? B 4? wu (A n B) c: A 43? (A n B) c B 


*ltot I AdU ~U 43? A d> <X> = A m\ *ftfr, ^c[/Wv(Dc A; (4) 3? ^Tyrtf t , 


Ad U = U 43? Ad)<P = A 

: 


i l Ad B 3*3 333 


^ = {xx "ff3?3Tt, - 2 < x < 1} 43? 5 = {x 

x C3pf3> 3?3Tt, 24 < x < 28} 











ro 

\ 


* i A u U fccfrl ^ CTttCT U = {x|x Tffav’ln, - 2 < x < 3} 

A = {x|x g Z, -1 < x < 1} 

vs i #r A - {2,3,5},5 = {a,b,c},C = {2,3,5,7} W 

£> = {a,6,c,fi?} to <*, (,4u£)c:(CuD) 

8 i ,4 = { a,b , c} <4?° £ — {6,c,<7} Trf5T^ ¥<T A r\ B = B C\ A. 

<t\ A = {1,3,5,7}, 5 = {3,7,8! C - {7,8,9} TO C¥, 
(AnB)nC - (BnC)n A. 


2 j{v4>'&3|^^ <rc>^ f^RTST (Distributive Law ) 
A , C M G¥j TOf, fl^'G CT, 
Av{Br\C) = (AvB)r\ (A u C) 
n (5 uC) = (/lnS)u(^nC) 
STOW: to¥ f%, xg A^J{Br\C) 
vsj^C°1 X G A X G B C\C 


=> X G A ^RT (x G B 4¥° v X G O 

=> (x G 4<5TCRT X G 5) ^ (x G A ^5mi A- G C) 

zz> x e A ‘w 1 B ^ x ^ A K-J C 
=> x g (A u S)n(y4uC) 

.-. /lu{5nC)c(^u5)n(^uC). (i) 

tohTO xe(/4u5)n(/4uC) 

TOT^F, x g A u B x g AwjC 

=> (x 6 .4 ^WRt X G B) (x 6 A X € C) 

:=> X G A '5TOI (x G B X e C) 

=> x g A 'SfsRt x g B o C 
=> x g ^u(finC) 

(i4u5)n(4uC)c (/lu(0nC).(ii) 

^s¥R (/) « (//) ^rs * B ff'©?rr¥m ^u{5nC) = Mufi)nMuC) 

(¥) -ij<^5*1^ faus? i 

^St : 

(/) srro w i - 

^ = {1,2, 3,6}, B = {2,3,4,5} ^ C - {3,5,6,7} 

(/;) m\A^ (^rto? ’STfTO <FF*lt« 





V 


: C>1OR G C^r Sjf.vsj^fD C£ff^s ¥*6¥ ^¥*1 CTOT I 








^ 1 ^ ^ (De Morgan ’s laws ) : 

U 4? OTwn?rr A 'G B 4<!mJ (*) (A u B)' - A'nB' 

(*D (An BY = A'uB' 

SW*! (^) : '5R7T <T>f<3, je(/lu B)' 
x £ A u B 
=> x £ A x g B 
=> x 

=>.ve/n5' 

.'. (Avj B) 1 a A' n B' 

<r#, x 6 ^'n 5 ' 

.v s ^4 \5j?|^7 x e B' 

=> X£ A ^RT .V ? 5 x giUi? 

=>xg (A u B)' 

.'. A' nB' a (A u B)' 

(A u 5)' - ,4' n 5' £f5#r^ 1 

(*0 f^Sr ^sr : 

£ ^' aa i I ■ 5 Trf^ (Tit? 6 f 4 ? wwli.'if ^‘ s t?7fg ^ 13 g\ b — a n B' 

fifsrt'T: <!#, xe A\B 

.r e .4 4<r?. X £ 5 

=> XeA <£R* X € B' 

:. xe^n B' 

:. A \ 5 c AnB' 

^ic,«s \ e A n B’ 

XG/(^Ue5' 

=> x e A x £ 5 

.'. X G A\B 
.-. A nB'cA \ B 

Pll A\B = A n B' 

sff^T Jo l C^K?n /4, B. C49WI 

(^) Ax(BnC) = (Ax B)n(AxC) 

W 4 X (S u C) = (/* X 5) u (.4 X C) 

SprM : (^5) 

Ax(BnC) 

= {(x, v): x e A , ye Bn C} 





i8 

= {(x,y): x g A,yeB W ye C} 

= {(*,»: (x,y) e A x B W (x,y) g /I x C} = {(x,y): (x,y) e(Ax B) n^xC) 

i4x(5nC)c (A x #) n (A x C) 
wRR(AxB) n (AxC) 

= {(x, y): (x, y) g A x B (x, y) e A x C} 

= {x, y): x g A, y e B W xgAjg C} 

= {(x, y): x g A, y g B n C} 

= {(x, y) : (x, y) g A x B n C} 

(AxB)n(AxC)cAx(Bn C) 

A x (B n C) = (A x B) n (A x C) 

(si) I 

I (71^ SffiZRFt 3 T$.'2FT’3 Wfa'Q : 

(?>) A c 5 # A c A 

(Sl) C 3 ^ (t> WC<»tWt <?$ A ^ 

(*t) A « B C*iC4tWT CTS ^ A = B ^ ^ ^ A a B W 5c^i 

(^)-qfa /1 = 0 

(®) - 
(■&) A * B CTS A n B a A W Ar B cz B 

(^) A * B c i ffi (?0 ^ A c A w B ^°v B cz A u B 

: (sf) : O & A, X ^TfEI (7R X G® I f^S <£> <£ A 

(7Td> x: srrc c TT C4T!/Ti C*T^ I 

.*. & & A ^tsj 

.*. d>G/) 

(yi) (TfvsTrr ^m., a^ & ^rra wrft, $ c a ^ = o *t cw 

(■^) A (TTOj? ^Tf^fH Au B wcD *TfC4 l ^Wt° 

A c A u B i B <= A <jB 

g8?I : ^s, <S <3 5 ^Q/'-Sel^TeTI 43 I 

C 3 # >Hf^4 C 5 # U ^ KiC<n>Hi Ws ^C4] 

ii cpf^lt<3 ct ; Ac\{BnC) = (A.nB)r\{Ar\C) 

\ I CASH'S C3, Acz B 3^ 43?. C443 vfii WC4IWI 44ffr : 

(4) Ar\B = A 
(*) AvB = B 
(*t) 5' cz /4 
0*0 Ac\B'= O 

(®) 8u A' - U . _____ 



Set?'®<5 5lf®^0 


iff 


o i cpki's ^ 

(3 s ) A\B c^u5 
(*0 A'\$' = B\A 
(’T) <4\B c: 4 

(3) Ac: B TO. A u (B\A)= B 

\ («) ^nB-O^l, Ad B'; A n B' = A 43?. A'dB’ = 5' 

8 l C33|\3 C3, 

(4) (y4n5)' = A’uB' 

(3) (4u BvC)' = A'nB'nC 
(3) (AnBn C)' = A’ u B' u C' 

(?$ 

(One One Correspondence) 

WT 4H, A = {fl,6,c} few C«lk43 C3I> 43? 5 - {30,40,50} £ ffe^SR (MIC43 33C33 C 3 T> t 

TO 4)3, 4 / 43 w 30, b 43 W 40 43? C 43 w 50 i 
^[ 437 ? 337 ^mr cTJ, ^4 C3t53 343 i? c3t^3 44-44 I 33 ®ro 1 

J 3f3 A C3T&3 £fffef5 ^3T3Tt33 343 B C3U53 44f& « C3>33 43 # t£ 3 T 373 43 ? 5 CTO >3 
2 fffel^ t?3Nc*S3 343 A C3U>3 43>f5 'Q C4<13 43# ^373433 fsi^T ^33 44 ^3 A 'Q B 43 

*4*4 44-44 fsiST 337 ^3 I A « 5 43 3t37 44-44 f33t4 374334 A<rA B %3 sm*\ 437 43 

^3? A C3#3 C3TO7 Wil X 43 3CT B C3#3 C3 3337 y 43 f33 437 TOT4 's! 10 y fe43 3feTf 
437 43 I 

<?H> (Equivalent sets) 

A = {1, 2, 3} 43? B = {a,b,C } 1 ffi> C37> I f3743 #£3 A « 5 C3T>TO3 3 t 37 44 # 44-44 fspr 
'?1‘ 9 R 3>£3 C33TCT7 4£37 : 


A B 



3 TC?®t’ : C3C47T37 C37> A <Z B 43 37737 3# 44# 44-44 fsj3 A <-> B 343] 44 3T3, 474 A 'Q B C4 

CT§ 337 43 I 4 'S 5 C4 33^3 C373TO 4 ~ 5 £7^74 C33! 43 I A ~ B Slffa TO, 4733 
C3747737 44#t4 433#3 34:3 3343 337 43 l 






’if*!’® 




SnM®! io i <?f<rr«<?l, A = {12X . n) W B = {1,3,5, . 2n-\\ n 

■^Tsife i 

5f5Jtqffi : A 'S B (fe ^4-44 f^ Peal'S f&M C'T^TTCTTl : / 

^ : |~T~2, 3..,n 

m i 

B ■ j 1,3, 5, .., 2n-1 


3^vj>?n® A B ^laj-osi I 

fife 44-44 feffe A <-> B : K <o 2k - 1, /c e A' W( fen 44f 4H1 i 
igiil^'t | C^^Tf'Q CT, 'xl'OiP<r- ^R4TH (fe N 4n^ CSfT® ^fs^lTRl A = {2, 4, 6,.2/7.} 

3iVJ\Oel 

Ok 

3fs?t*fH : dsira, ,v = [1,2,3.;/?.} N 4??, A 4<! 44fS 44-44 Pep ta c*7*m7n 



1, 

fe 

3. 

.,n . 


A /I 

\ 

*. 

/ 

V 

4 1 

t 


\ 


9 
■*— ■> 

4, 

6, 

, 2n . 


3544?. N « 4 ^wipn enS i 

wi: fife 44-44 feffe N ±+A: n<-> 2/7,« e .V nfe wt 4m 

gt?T : fen OT> c|) 4<I ffem 44 ^4 ! 4> ~ <t> 


* 


gjfvi'Sal i | £lC^j4 CTT> A 44 HC6?4 4 *14*1 I 

gfsnn : a ~ <$ /j ~ ^ i 

nen fe, 4^0 



A ,CHt5n 2ft474 A 44 nRTSf 44 MW'W fe 44f ^4 44-44 fe ,40 /i ; A <~» A\ A" £ A 

irffir® 44 i 
>L^tfts A ~ A. 























srfwt ^ A « B TOpf (7)5 pr to B'qC -wpi <tt5 3 $, A « C *ra\pf 7)5 to i 

£fTO : 7RP® A~B, *[TO^ zl TO £|7TO WI X TO TO B TO WIT y TO f^T 

TO! TO i WITO CTO® B ~ C, ^(TOR 5 TO tat WIT V 4? TO C TO 4^5 TO^RJ TTPPU z TO 
fm toi TO i t*m A tfi? wij x to to C to *a wii z 4? fir®r wi to, ^ >s C <7ic5<i -stt;*^ 
TOF-TO ftfff ^if^c pj i vstffc, ^ ~ C pi i 



*fl9 «<7f5 {Finite and Infinite sets) 

A = {15,16,17,18,19, 20,21,22) <7T515?i TOTJTOt ?ITO wi c^H TO ti, A (7tc5<i wn 
8 i tat ^TTO A OTtB? to 5 = {1, 2,3,4,5, 6, 7, 8} <7ic5? to-to ^I*R to TOfg 
to! pi 1 CTO, 

zf = {15, 16, 17, 18, 19, 20, 21, 22) 

m t m t 

B = { 1, 2, 3, 4, 5, 6, 7, 8) 

TO*I ’ITO TO (71 7 TTO (7R^ TORT ^tTI to ^nu, awro TO (7)5 TO 5$ I #TP (TITO'S TO 
<t)5 to pn 

’flJHT : (^) Wt <7(5 <t> TO <7)5 TO TO^IT 0. 

(*)) ^ cron 7)5 A to?. J = {1,2,3,...., w) TOpi pr, crow meN, wr zl 

/« 

Tff® c 7 ^ TO^ zl TO tosri m i 

(«t) A CTOxTf TO (71$ TO, A TO TORT ^piTO* n(A) TOt 7 ^lTO TO pi i 
(*j) cron <t)5 A to <7)5 ^n to, <7i$ to pi i 

gt^J i i J, - {1}, J 2 = {1,2) , J 3 = {1,2,3{ t®JTf$ TOrot /V to TO ^■to5 to? 
/?(./,) = 1, n(J 2 ) = 2, Z7(^,) — 3 t'Oilft l 

TOfpS TO 5 , J (JJ ~ J m (tat ^CtfcjCTO stfvm i 5^T) To /7(./ m ) = m \ 

gt^T * I «^prra To (Tlt^t W! *MH ftfgt TO To i TOTO /?(4) 1%TO TO A "TO <71$ i 

ffTO >8 1 A « B TOpI 71$ TO? 47TTO TOsp >a^fi> <71$ 7M To (TT^tS to to 

n( A) = n{B) P3 i 


?F4l->8, 









gff ^S St o j A (7# i*)^ B,A ^ ^R7Tt> ^3, B ^ITS CHt> n(B) < n( A) 

TO i 

gjf^sn 8 | A ^Rvg OT? TO 3 CW #f A ^ A 4^fi> 2pf* §AU?$ WpT ^5T I 

gl^I £ i N X5 ^s <7R> (5>ikfl c t ii 5^1) i 


*Q8 OT&S 

jrpg (Tfg A n{A) 3T31 3>31 TO^ 4<R n(A) ^F'S *3TI*tfl 3>31 


TOW i 


srtt 3sfa, n(A) - P> 0, n(B) - q > 0, C3*TO Ac\B =<X> 

A B 



12 3 /> p +\ P+2P+3 p+q 


frog <rfcfe 43>-43> cto> w^rr *rra ct, A u B ~ J 


P + Q 


n(A u B) = p + q - n(A) + n(B) 4 CTO> 3*rt ttt?i ct. 


fiff^Sat i I ^ ^<38 (7$ 33, TO /?(^ VB) = n(A) + n(B) 

^tfrorc? 3 3^3313*1 to 3*n 3T3 C3, n(A \j Byj C) = n(A) + n(B) + n{C) 

n(,4u8uCu D) = ai(/ 0 + «(5) + /i(C) + «(£>) 
ctto A, B,C,D <t^toh *f3ro -m <r$ \ 

stf^SiT 3, 1 CTOTOT ?m (7f5 A <3 B 43 'Sf^TT n(A u B) = /?M) + /?(#) - n{A n £) 

vfsn«t : ijtrnTT. A\B,AnB 43° B\A (7$ %3f5 f^TT^t ot> Ic^^fes gtfar] 43?. 

A = (A\B)u(AnB) 

B = (B\A)u(AnB) 

A u B = (A \ B) u (A r\ B ) u {B \ A) 

:. n{A) = n(A \B) + n(An B ).(/) 

n{B) = n(B \ A) + n(A n B) . (ii) 

n(A u B) - //(A \ B) + //(A n B) + n{ B \ A ).(///) 










StbVod 




(/)^°v CTO* \ B ) = «(4) - n(A n B ) 

O'O^fl CTO *Tt$, n(B \ A) = n(B) - n(A n B) 

n(A \ B) n(B \ A) (iii) *K 4 <tfro *nt, 

«(4 kjB) = n(A) -n(AnB) + n(B) - n(A nB) + n(A n B) 

:. n(A u 5) = tf(4) + «(5) - «(4 n B) 

: 

i 1 ficjp* tops cw A'QB ^ <£&-<£& ^ 4 ut ^ : 

(*) ^ = {<*,*} .5 = { 1 , 2 }. 

0*0 4 = {«,/?,c} B = {a,b,c} 

* \ ^TO3 2f^{ ?f4*> sftTO f^TOTOR F = {(*,>>) :jt€i4j6 B) 4<r° v JC <h> v 

^441 ^ 1 

01 to ^ ,4 = { a,b,c,d } ^ 5 = {1,2,3,4} 1 4 x B ^ F ^ c fat ^ 1 ^rr?r 

«l'«'£®’ ^C^TOR TOR TO f^f^J TOR fsRJ RR! TO, 4 'Q B 4R 4^45 4R5-4R5 
fsR 3 R, CRRRR a <r-> 3 I 

8 1 OT*I« CR, 4 = {1,2,3,.,«} F = {1,2,2 2 ,.2"“’} CR^^^TOpTi 

( 1 - 1 CTO'S CR, S = {3" :« = 0 ^Rt n e TV} CR^fU TV 4R RRfR 1 

'b i sfcsf Rf4« s wA* 4 r 45 af^s ^tohj R4Rt r>r Rt S ^r TOpi 1 

S 1 CTO'S CR, RR*R frorUs -mtfap TOUR CRT? A — {1,3, 5, 7, } I^Tlfu crU 1 

■*t% (71T> 

Rt^UfRR 5 %5r*tfte <4 U°v^ fefei »4IWlbHI RRt TOC*? I 4RTCR ^ 0 RtT>R ^1$<i4 c^OTTf 
TOT : 

b* 1 R^ A = { 1,2,3} W B = {2,3,4} ^R, TO CTO *3 cr, P(4) n />(£) = P(A n £) 

TORtR. 4 *TO, 4 = ^ 2 , 3} B = {2,3, 4 } 

/>(4) = {(D, {1}, {2}, {3}, {1,2}, {1,3}, {2,3}, {1,2,3}} 

4Rs P(B) = {<D,{2}, {3}, {4}, {2,3}, {2,4}, {3,4}, {2,3,4}} 

•*. P(A)nP(B)={0,{2}, {3}, {2,3}} 

AnB = {1,2,3 }n {2,3,4} 

= { 2 ,3} 

.-. F(AnB)-{0,{2}, {3}, {2,3}} 

7«<rU P(A) n P(B) = P(A n B). 








A = {a,b} W B = {b, c} IFNI'S (71, PM) u P(P) c PM ufi) 

^t«JH : tfPtICT, P(A) = (cD, {a}, {b}, {a, b}} 

P(B) = {<D, {b}, {c}, {b, c}} 

A P(A) u P(B) = {0, {a}, {b}, {c}, {a, b}, (b, c}} 

Au B = {a, b, c } 

/. P(AuB) = {0,{a}, {b}, {c}, {a, b}, {a, c}, {b, c} {a, b, c}} 

^fl 0 v, PM) uP(fi)c PM u P). 

: 

i ^ ^ = {1,2,3},5 = {1, 2},C = {2,3} D = {1,3}^5, ^ cnnto (71, 

P(A) = {A, B, C, D, {1}, {2}, {3}, O} 

* i nfn A = {1,2} B = {2,5} cnsrt'S (71, 

P(A) = {A, B, {1}, {2}, {3}, 0}. 

(0 P(A) n P(B) = PM n 5) 

(//) P{A)vjP(B)^P{AkjB). 

win w*trr c®s#a <iRt m \ cn, 2ft^7R$?i RNn 

^i 'srr s crc5T c^f^m^Tr ^n i 

ig pffc 3 c t ^8 i 50 'SR 35 ^R ^rafi? 25 tsrf? 'S Rf^it nra 4<r^ 

ntra i nTs*n nnr® ^ ? <3R*i ri?«ti nn? 

^5 "SR ? 

R5it*nn : xr n#, (ttr^r S ncnr rrt <*1^ ctt> e i ntm 

nR*n nrcn cr? b i 

fiffft^prtW, a?(5) = 50, n(E) = 35, «(PnP) = 25 ^ 

5-£u5 
^TR^f?J, n(B)~x 

nnn, n(S) = n(E B) = n(E) + n(B) - n(E r> B) nft, 

50 - 35 + x - 25 
<H, * = 50-35 + 25 = 40 
«(P) = 40 

.-. m?^t ntra 40 ^r i 

t£i^R, ntnt (TP^n ^tv«n «*ios nn^, w'R <7rc> (B\E) i 










^ n(B \ E) = » 5 \ £ ^ 5 = (£n5)u(5\£) [c*Rf &3 

gW 

az(Z?) - n(E n 5) + «(5 \ £) 

.’. 40 = 25 + >’ 

R, y-40-25-15 
n(B \E) = 15 

.'. c^®r RMt gro> ■'To 15 *sr i ^sps^r, ^r?*n <j°ic^d <ro 40^ ( TOf^rsrnzi 
*TO 15 'sr i 

1 «CTO « f^TO ‘ 9 r®K*TR1 TOS ^ITO? <?# G « H TO! 

^3?T RG (^CfHJ, c.-»ic5<1 tro*f TOt® a TOTO |) 

(a) (/) «tTO Q tf^PT ^'ftSTORI ^^R ^TTOR i 

(ii) ^^srtsj tf^pT ’f'STF'IRt <PTO <4^ 

?tR TO C'T^TT'Q I 

(b) <3TO1 jplwn 32 SR WfTO 'STCSfT sftTO ^XJ o®s «CTO R tfe^PT t?TO TOl*IRT i \5~t iTO 

22 SR «CTO <5^ 15 >SR ^%3pf | W^R ^f3J Rto 'Sf Cowfb ^gr 

C'f^'S I 


7 T 5 tf < tf*T : (a) (i) xeH asG 

i.e. x e H n G 
(//) a- e H x <£ G 
i.e.xeH\G 

(/?) *fft, f^TO ^)'5R "5HTO c 3 # H 

Rto ^ 4?R ^TO3 c 3 # G 
'sfTO H n G 'G tfaTO fajR <4 ?r ^tara otj 
«ffi, n{HnG) = x 

CTO^ ^ f^TO spro 5 HuG = u 

n (HuG)= n (U) 

i.e. (22 - x) + x + (15 - x) = 32 
R> 37 - x = 32 
/. x — 5 

3J\S^T® 5 igR ^J3J |f®TO 'a ^5? f%TO I 

^ I csff'fa 35 WR 4lt*!<ph <4W>Jt<P C^, *}M« a RKR CTOTOt 44f&W> ^??ts}^el 
TO ! 'SIM TOJ 15'SR OTt^, 4^5 G RfF, 7SR %TO '3WR>4 TO 1^1 I 









5e&'®s ’ll*! 1 ® 




vs i w ? "src^r 20 <&F5 *r^*f tot Rt, Rtro « Rts *^f, 2x ^r ^ rts *f^i, 2 

%5l? <> f^ I 


(a) 4 W«wt c^#C3i iFNle 

(b) x fR'fa ^ 

(c) CRfl??! RTWR RTl^fTf RR { CR RW <\9\<*\ CRT'S 'Q RT6 “'T^f TO %S RTTO RR} 

(, d ) R^SfR RTfRR^t CRT® 'Q RT5 “RfR TO t^¥ RT^T3 *t^R TO Rt ! 

*TRf*tfR : (a) 

*rf?f, CRT> j = crT® <> f^f : TO 

s = rri %sm *!^rto 

d = *iRt rt& ^r to 

__ D 

(, b ) J' = { CRRR R!f*r*Ft CRT® ^1 TO RT} 

/j(J') - 20 

Rt, 2x + x + 2 = 20 
RT, 3x = 18 
x = 6 

(c) { CR RR Rlfa<M CRT® « RTS R^R TO fR3 RT®tR R^R TOf Rt} 

JnDn S’ 

(d) *#, n{JnDnS') = y 

CR^RT n(J ) = 15 
V+ 4 + 7 + 2 = 15 




y = 2 

2^ riIrri crT® ^r^rts r^r 'to fw RT®tR R^ rrir Rt i 


iSwl^ ct I CRTCR! C*ff*tR 24^ OTR 18^ RTt^RR CRRt R^R TO, 12*jR «f*m CRR1 RW^ 
^TO I CR'SRT RTfCS, u = {GS^R ^tTOR CRi>}, B = ( ‘Slc^RR CRRT R3 ^R To 4RR 5>l04<i CR5} 

V — {«1rrr crrt r^r toi ^rr ^itor crT>} 

to r 4 r, n(B r\ V) - x w c®Rfssn fro? ®RiTOtr '^rt'^ni r^r = 

(а) BvjV R«fRT tTt'G 4RS. «(5 uK) ^ x 4R ’RtW RTO R*3 i 

(б) x^R R^TRT •^M'SR "RfR fR^R R>R l 
(c) X ^R R^Mt RtR Tr4r R>R i 


RRtRlR s 

(a) 5uF^CRt 4RR RR w CRT?RTRT Rf #m C^ TO I 







fl(£^)=08-x) + x + (12~x) = 30-x 

(b) «(5nF)f5^W B uV = U ^R, n{B\j V) = n(U) = 30 -x = 24 4t jc = 6 

x = 6 

(c) n(B n F) W F c5 = £/ , «(5nF)- i?(F) = * = 12 

.-. WJJ *TR * = 12 


^ : 

i i c<Mwl 051% 30^ 20^ *j%«i 44?, 15^ 4>t4 i stost^s ^5 ^fi> 

c*f®rra w chichi 4 ?# c^t«n i <p'o®T*i 9 f^*f 4S3 ? 

^ 1 Rv’iR 5 c=th?r 4 t*fj so^sr 4 is®n, 20 <sr ^Rifs? 44?, io^sr 4t?sn g tvC^f 4 «t« 4fi3 i 

'»| 4 t<I ojG'C 44 # «R 1 <j>m>©r 4 *f 05 4 TC 4 ? 

'S 1 L>I<M %%j|eu?jtf ^ 13 % ^141 $*4>Gfi>\Sc5<i lOO'SR t*w% tr;**] 42 ^R c^sp, 30 ^r 
WTSfR, 28 ^sr " ra5 1JI% f-%cs> 1 10^R tat* 0^43 G ~4Tf%l, 8 >sr ftat* 'SfpfR g ^tn%t, 
5 'SR f4«JC* G C4*43, 3 1 SR %# «|4|l> I 
(/) 4*'®'5R if fviHfD W4f4 44#G (RTjfR ? 

O'O w^r f*mft $ %# ^rr cw 44# «i 4 t Itat* ? 

(m) 44 >$r 4 1 %# «1414 orri «T4f tat* 

81 cmm ^44 to c?f% 4R% *rNm 50 sr f*m% w 29 sr 24 ^4 wi^t 

44? 1 ] 'SR c% 4 )fvs g %u 1 4'o's?^ c%%f% 4t ^tnm %4 

C4Rfi>$ or# ? 


'SlfWt VJ 

i I 2. C4IR1 C4#4 4441 4?4TI 2« ^t4, 44 ^4t4#4 4?4TI ^C4 4" 
ii. W 444 4?4Tf4 C# £> = \ p, q ^ Z, q * 0 > 

///. a,/? e /?;]«,/)[= [x: x e 7 ?a < x <b) 

^‘ S TC4<I WlC'llW 1^Ct><) C4Rfi> ^1% ? 

/ 'Q ii // g Hi ^f. / '<b /// 


/, // G /// 






vum u-8) ^ ^ : 

sic^o)^ n & N 43 A n = {n,2n,3n, .} 

* l A, n A 2 43 fe3 CWtfS ? 

3*. A { 3. 4 1 4 3. A 4 

\j> i Picoa C3*HfiS 4 ^ 4 ^3 3R f3W*f 3 s C3 ? 

4 3 . 4 ’t. 4 3 . 4 

8 i A n 4 3f3are fea can 7 # C331 ara ?* 

a*. 4 ■<. 4 3 . 4 a. 4 

<r I C'i'STn WR3. V = {x : 3 < A- < 20 , X € Z\ , /4 = {x : x fatSTRS a^aif} 43?, 5 == (x : x CTt 1 %a> 
3K*fJ|} Catt>3 ^3WR®£3ia ^lfa4>t fafaW 3>3 : 

(a) A 43? B 

(b ) C — {x : x <e x e Z?} 43?. 

D = jx: x e A m^\ x e 5} 

<?n> C 43? D 43 acfar i 

vb i c*Hfa A 43? #C3t£a ^arma^l^Tf C^aTWi 3£3t5 i afc n{A) - n{B) 33, W f^S 3>3 
(<2) x 43 ap (/?) /7(/F u 5) 43? /z(/4 n B'). 



<\ i cvoHfbw /l 43? 5 ca^ataa sTceica*? ^amastai caarca? 3ta^ i n{A' n B') fafa a>a i 
(a) x 43 3R (6)«(//) 43? /?(£) 

tr i afa U - {x:x a3R5[3> <3ffa?3It}, A = )x: x > 5} 43? £ ={x: x < 12} 

'sK n(A r\ B) 43? n(A') 43 ala facfa a>a i 

c5 i afc U ~{x:x CSTR5 <ffa?3rt}, A = {x : 3x > 25 j 43? 5 = [x: 5x < ! 2} 33, 
n B) 43? /?(4 n 5') 43 an fa^fa a>a i 

10 i C33K3 C3, (3?) /I \ ,4 = cl) (3) A \{A \ A) = .3 

11 l Chat'S C3, /l x (£? w C’) = (/l x 5)cj(/ l x C) 

i* l 3fc <= B 43? C c /233, ^3 ^•31'Q CT. (/lx(')c(/fx O) 

io i 0131'S C3, /J = ! 1,2,3.//J ^13?, ^ = [ 1,2,2“. 2" 1 ; i 











58 i C*rWQ C3I, Wslfw (?$ S = {1,4,9,25,36,.} i 

5<? i SWT ^ CT, n(A) = p,n(B) = q 4?s. Ar\B =<b '5I 5 T, n(A u B) = p + q i 
5^ I sm ff W OT, A, B, C CTT> 

n(A uBuC) = n(A) + n{B) + n(C) - n(A nB)- n(B nC)~ n(C n A) + n(A nBnC) i 

54 i zl = {a, 6, x} 5 - {c, >’} ^nfw (7f5 U — { fl , 6, c, x, >\ z) ^ ^FT, Wit 

w OT, (fl)OV c £', 00 A vB' = 5', 0/7) A'nB = B 

(b) fahro* : (AnB)v(Ar\B’) 

5b-1 cgR* 30®R toij 19^h 17^ ll¥ 12 ^r 

'ojsfStfe « ^ft®T, 4-'EH (Ofl^Fs 'Q ^PtM, 7 <3 (Oft 4^11% 4?S, 5 

frorc* i ^sm f?rora <3FK?nf5t c^raft ? 

5?i> i ’Tlfw OT$ U ^$TOn> 4i9,c vS<T W1 Wl 1 

(а) «(^ n 5) = «(5 nC) p x TO? fafa w i 

(б) /?(£ n C) = «(/T n C) P >- 4? TO* ^ w i 

(c) n(U) <4<3 TO fafs W i u 



^o i citron A,B,C (fvfci 4TOsp to, u = AkjBkjC 

r •'.... ... /f i 

(a) n(U) — 50 "531, '©W X 431 TO? fMt W I j / ir f 'W\ v -1 \ I 

i : V -~l • i, 

(b) n(B n C) ^ n(A’ nB) 4<J TO f=tfg TOT i j {A A.r/ ' 

i \ .u* 

(c) n(An Bn C) ^ TO ton j 7 " 

55 I fro# CT© zl, B ^R°s c ot« 3IT c*ra, AnB = <X\AnC = O^Cc B; 

^ir ? Ul m^3 i 

^4 i W<33n A = {x: 2 < x < 5, x e /?} ^3^? 5 = {x: 1 < x < 3, x e R) 

C = J 2,4,51 set notation 4 W1 W : 

(a) AnB (b) A' n B! ^ (c) A' u B 

^ \ (Ti'S^n U = {x:x < 10,-ve R\ , ,4 = |.v: 1 < x < 4' B = {x: 3 < x < 6}. 

i*t C5^ fkp TSTtsjJCSf £WI W : 

(//) 4nS O’) A' nB (c) A n B' ^ (d) A' n B' 

58 i fsTC5l A « B (7T5 tyj'Qm otr^ i sfFsC^W A u /i Wft w ct 4c(4u^) 

Bci(AuB) 

i. A = |-2.-1,0, K 2j w 5= i-3,(),3J 


Wf-8,5tb\s<q 4f4^s-^'5j-^o'W 







©tErog 


^<3 


ii. A — {.y : x e N, x < 10 43^ a, 2 43 } 

43?. B - { a : x e N, x < 10 43? ,y. 3 43 $fW3>} 

i f3i$3 (TfS^^n 3J35I3 3>t3 A n B f3«f3 3*3 43? Wit 3R C3, 

(/I n yS c: /4 43? (^nfi)ci? 

(/) ^ = {0,1, 2,3,5}, B = {-1,0, 2} 

(//) A - {a, b, e, d), B - {/\ a, c, vj 

l ?WI 3^rfwiFTt33 ftak*T3 3t3J ffcn, WT% <3 *rf4333 WWPT 3fwlfw 

43* 3ffa33 C33T C*M 60%^f3f&4T, 50%*Wt%, 50%^ ^ 51 %, 30%^I# f 3 fet <3 
w^t, 30% Wt5t l3ferf 4 *J3T^, 20% 'Q *£31^ 43? 10% *t$t %=# ’{lai^tt *tG? I 

(/) wwi siSt 3f433 tenfiSg c<wnfi>t 3t ? 

(//) *t®3ri w^sr ^ 1 # ©^ cw^t ^tf© *ros ? 

1 A — {a* : a e R 43? a" - (a + b) x -x ab = 0} 

B = { 1,2} 43?C’ = { 2,4, 5} 

gs. 4 <?tc© 3 fa<f3 3R 1 

3. <?r#3 C3, P(£ n C) = P(B) n P(C) 

’I. sfW 3R C3, Ax(B^C) = (Ax B)^j(AxC) 

^b -1 43*f© c#f3 lOO^R WAR 3t3T 42 ^sr *f©3*i, 46^R f4K3>© 43? 39 ^r ^ c3£3 1 4tR3 

3£3T 13^R *fl><*1 « f2R3©, 14^R 1©K3^ « 43? 12^SR ^©3<3 3 « I 4^I©T 

7 'SR C33R1 C?Kra *fl<rf R3- 

35 . ©ttrf^r® f©3fi> c«i«tri wr^FI 433 fei4R3 C3© 43 ? c^rrt c*m3 33 433 <5>wor cr© 

C*3fe C33T'G- 

*i. <pvs«t*h ^14 f©3fi> c3ert3 wr^I ^$t f3«l3 3*3 1 

*t. w^sr ^ns c^wra c^m ^° s ww ^5 ^ ? 

(Relation) (Function) 

3, 2 CK3 W, 3 43 3^f 9 I 4^M1 WW3 ©kfl^ 6 ! I «f«T5f 35l3, ‘43 CK3 3^5’ 

WI 5C3I5 31 W 3T®3 3^W3 C35 R 43 oj^4® I orRH ^3 ©hi^314 ^RWfS ’43 3^f’ <3 
31-33 C3L? /? 43 I 

^31 C3 33^1 3T33 3^3H R C3t5 f33 333 33 I C333 3 CTffw 3°s3H 333 33 3334 3 

33TC3TC3I 3? ,? ni3 3?3 Wlf3^s 33 l 31 C*3 f bT43 3IW3 ©31^33 i-4 C3W3I ^=3 I 





iBTOK i l TO ^f?r A = {2,3,5,7} 5 = {1,2,4,7,10} I A 4<t (X (71 W W 5 ^ W CT 

’mj fa»'i«?j ^ 4TO ^rf%^ TO fro fro cw^TOf TOt = 

A B 



4<u*t wfiro m\ *ffos c 3 ^ d = {(2,2)(2,4)(2,io)(5,io)(7,7)} m\ $$ 

R«i\srj'iii ^«far <mi ^nn 1 d ( 71 $ ^RR/srps^'^Tn^ sj«r^ a ^ ji^mj >s ^ 

B wn ctto *t*m ^ m\ f^ffa *ra fasmj 1 

^*IK D a Ax B D - {(x, y) : x e A,y e B xWtt y fa«l«rj}, 4 , TO D (7Ti>lT> A (7# 

B (71 Cb i£|<I>fb I 

'Sit^H ^ 1 ^c®ftc^<i (7Ti> L = {( x, v): x e R, y e R x < 7 } fro^n (71, ^f& 

TO*f a,b 4? a<b ^ 'Q (3^r ^ (a,b) e L i ^t?. L m\ 

C^tTJ-^5 >1"^ I 

W : AxB 4<r<7lTOt ^p^j A CTO B 4 4 ^# TOS (relation) 

to ^ i 

TT^it : A C*$ TO Ax A 4?t (TTOf ^Rl A CTO A 4 TO 33 I 

: fifC'SR 5 Rt lil'^tf^ iZPTOSftC®? ^^fr> (TRj I 

c^fro eft x = {l, 2, 3 , 4 } 4 <i ^tortoi ( 7 f 5 y = {3,5, 7 ,9} <m ^tortor tot wto 

( arrow) f&^ Wf (TtTOI TO^ i (7# A" 'Q 7 4<J "TO RTOR XtTOTP X TO 

7 4 (re/tf/;W)_TO 33 i x Y 



C^fej ^ (TH^J WI 1 43 ^3 7 (7TC&3 TOR 3 43 ^il> 1 — > 3 ^RTf TOM TO 

v " ~" ^ ' f , • - - 

3f% TOtTO TOR 1 43° v CTO TOR 3 wrt 1 Rtfa?. 3 I ^gM 2 ~> 5, 3 -> 7 43^ 4 ~> 9. 

.7 c 3 ^ «fW- wit-x, Y c 3 ^ ^rra w^r y »i«if^\8 1 ^ 3 p^to 

^Ttf^lv to 1 





C'fiHfbWI «lK3R5fl> faMtHI 



feaj c«i^ <R*n *rra, 1 -> 3,1 -4 5,2 -* 7,3 -> 9 w 4 -»7. 

X wn l, Y c*S$ 3 w 5 4? ^itpir i 4 r**i¥ ? 

^Vft^sj't « i fes C^R ( relation) WK R?I ? ^1% Rh3 i 



(a) 4R°s (d) ^ ^FR*R, f^g (b) W*R R5 3 -> 4 4'<5^ 3 -4 5 I 

Rt*nws tv^ c^f? ytus<i f, g, /i ^®rffR wf ^n ^ i 

X = {1,2, 3, 4} ^75 CT& Y= {3, 5, 7,9} 'srflRfT 

/: 1 -> 3,/: 2 -> 5, / :3 -> 1 -HR* / : 4 -> 9 
4*mR 3 (& wt ^ l 4? tcsre? i \s®*[ 5,7 « 9 2,3 « 4 4 <j i 

^5ff^x (7K^ WWlWI W] JC y (RWTRT RRRI y ^srnRT y = 2x + 1 

R# I 


*T5<£re, ^u*rr> ^imt fep fR?m ^pm «« *1#- 

f : x —> y, R’JTfR y = 2x +1 

^RT /: x -4 2x +1 

ct^htr fo*rc<5 *nf? /(x) = 2x +1 

/(l) = 3 l 4? $&m <am f(x) ^rt x t&m i 







*W*T (3# X = {1,2, 3, 4} <& ®ft m ^ (?f!W ( Domain) 4^° v 

PT5 ^5 S$*v3 f^HR 3T3 foSfa RtRlt^PTR CRtfcP Rt C?f« (Range) 

?«Tf 331 l 

^RTStPT <Rt ^rm, v = /(jc) *m*n+R WT«fl?l Wf X 4<5 4?R 4^1$ C 3 # PT^ItPT R5R? * 4 <j *srj 
/(x) WIPR RR f^cfa Wf I ®TPB TFtS^Rflfcj W»IPH X 4? 'SRJ /(x) 4? CT ?TR 

*tT<3¥t 4FR >4? f^SR '31 C3S? <RR I 

8 1 / : JC -> 2x 2 + 1 4? tOT ^ : PTORR C^K3R Z = {1, 2, 3} 

' 3 TSTt*4tR : f(x) = 2x 2 + 1 

1,2,3 4<* tPTSf 3JRT: /(l) = 2(1) 2 +1 = 3,/(2) - 2(2) 2 + 1 = 9 
4<R /(3) = 2(3) 2 +1 = 19 
.-. (3T5 R - {3,9,19}. 

^ft^t <t ■ ‘ !> iTC*R fiksj f ; x —> mx + c ?p?- 

(a) m 4^1 c 4^RR 

(b) f 4*J 5 4? $PTS? 

(, c } $OTff 3 3PT 4? WD 

: (a) f(x) = mx + c 

/:2->7=>/(2) = 7 

z.e.2m + c = 7....(1) 

/ : 4 -» -1 => /(4) = -1 
ie. f (4) = Am + c => Am + c = -1 .(2) 



(z) <3 (z/) <RPP *n$ w = -4 4^° c- 15 

(6) / 5 43$BW /(5) = -4x5 + 15 = -5 

(c) *rfa x W *Tf ? Iw? 3 Wt /(x) = 3 => -4x +15 = 3 => x = 3 
^1 l F - {(-2,4),(-1,1),(0,0),(1,1),(2,4)} fo ^ 5 t°'*R ? 43 75TPR « C38 3R i 



F = {(-2,4),(-1,1),(0,0), (1,1),(2,4)} 


43*fi> *FR*R I 333°! 4? 



t%g f%g i 


3pf® 33t*fR F(-2) = 4, F(-l) = 1, F(0) = 0, F(l) = 1, F(2) = 4 


.*. C5TPR F = {-2, -1, 0,1, 2} 43° v C3® F = {0,1,4} 

A 4? ^ 3>3t*r (Rtf 3t3 C3, 4^ X 6 A 4<J WR F(x) = x 2 , 4 ^' ir Rto 

F : A —> B, F(x) = x 2 W*t ^TR i 





fora «tfe^ 


VO 


ttfVR F 'S& <fl?K CSfWWd «IW W0 X 4<I WfJ ^ F(x) 

^?J I ^TFP Tf^I CSTC5H ^ <TMt ^ I 4?R*t CTOJ CSftSR fkwu R m ^ 
aj^*r ^ ^ W x 4<J *TCJ F 4 F(x) *fTPP I 


tNW ^ i F(x) = Vi-x *rat wifri c^r ^ 


y i > 


12 


F(-3), F( 0), F - , F( 1), F(2) 43 ^£31 CT'SWt *TCjBlfTO CTOM 3*3 


y 


^RWH : F(x) = Vl-x g 7? « C^T 3ftl~x>03tl>x X < 1 ^ I 


C5tsi F = {x g F : x < 1} 

43tw F(-3) = V 1 -(-3) - 4^-2 

F(o ) = VT^o = Vi = l 



F(i)=vr r r=o 

F(2) 2 e do/nF . 





St&'eS ftfefa 


O I S ^stf*T$T m CTO'GT^TI *PT?.*H \sf f=T%«f ^ 1 c^pt s 'Q 

# 

C?T® S ft<fa m 1 C»wtw A = {-2, -1,0,1,2} 

0$) S = {(x,y) : x e A, y e A mx x + y = l} 

0*0 S = {(x, v) : x e A, v e A x - y = 1} 

(’t) S ~ {(x,y): x e A,v e A mx y = x 2 } 

(*0 5 = {(x, y ): x e A, y e A mx y 2 - x} 

8 1 f(x) = 2x -1 wt wrr? w^tj- 
(<J5) F{-2), F(o) mx F{2) W 1 

(<) F m, a £ R 

V 2 y 

(*t) F(x) = 5 x m 1 
(^) F(x) = y ^T, x ^ CT-«n^ ye R 


<£^5-i£f^ ^Pts“R (One-One Function) 



A B 


C^HfbM / ^5}%F WIW ^ TOTt i 

W : #? C^TCFT WtTR? 4<f W»lWH«l %3 1%3 FTOT? ^ TOT t%3 ^T, ^Rfifas - 
m (One-One) ^t?*R ^TT 

trwt c«n^> cw*n Trm, mxm f : A —> B <?$ 4&-*sr ^i° s »r 

/(x,) = /(x 2 ) => x, = x 2 CT’ftW x 1? x 2 g A. 

SnK’sH v 1 f (x) = 3x + 5, x g R *4?>f5 tfts^r 1 

: (Fm f{x) = 3x + 5 
*#, a,b e R f(a) = 3a + 5*H\f(b) = 3b + 5 
4*F, f (a) = j (h) => 3a i- 5=3b + 5=>a = h 
f vU*P 1 

mm, g 4 *m*F# *FJFI ^k CT, 







8 



O&KRW ferj ^ g( 2) = 12,g(3) = 12 

^5?TT® g WHfiJ ^fRS-ifR 5 R?1 1 

fki #<1 fk^ (arrows) 1*R> (R*H RR- 



£fsRf$ 4^-4^ WR, *Ff°v*R?Rs Rm f TFf^fFR ^Ft?*R 1 

^rnfas. ri g ^ri ^r wr rri wt g ^i?*rr<i ft*ifh® wr 

’ft'3¥f RfR Rf I 4RKR 4^-4^ ^S»R 4Rt 4<! fkrffc /' 1 43 ^ ^ (R^ITCRT ^Rl : 


f <£ft 

/"' 43^itR 

/(l) - 3 <=> 

/“'(3) = 1 

/(2) - 4 

r ! ( 4 ) = 2 

./ (3) = 7o 

/“'(?)=3 ■ 

/(a) -/?<=> 

f~'(b) = a 

f 4R-4<F R^lv^R RJR, RfR- 


(/') / 43 43sf& kRfk W*R /“' ?3 



(//) /?kR^ ^ /(a) o a t^sr b = f(b) b = /(a) o a = /"'(ft) 
iflfifap fe (R-^TKR RR 
h - f(a) <=> a - f ! (b) 






OO 


'5nk < 5J e t k I C3, F : R -» R, F(x) = x 2 37?;*f3f5 43*-43> 33 i 

cm f = r, x> = -i,x 2 = i to c^j ct, x, e cm f,x 2 e cm f, x, ±x 2 

feSF(j: l ) = F(-I) = (-l) 2 =l, F(x 2 ) = F(l) = (l) 2 = 1 
F(x,) = F(x 2 ), F 43J-43* 33 i 

g^j: c^n^rr 33^33 ^-33 33^*13 ^ ^ *rfra, 


io | / (x) = 
#IH : (^) f{x) = 

/(5) - 


x 

x - 2 


x 


x - 2 


5 


5-2 


, x * 2 3 r K*rt 33 ^37 f 3 <# 3*3 (35) f ( 5) 

, J 7^ 2 

-l.il 

3 3 


W /■’(2) 


\ 


0*0 1 #, a = /-'(2) W /(a) = 2 


a 


a - 2 


= 2=>a=2fl-4=>a = 4 


.■•./"" (2) = 4 


t /(x) = 3x + 1, 0 < x < 2 
(a) f 43 wt3* 43 ^ C3$ <fnt« 1 

{b) OT^'9 C3, / 43>-43* 1 

(c) /■’ W 431 / 1 SHTi 5 3>3 1 


: /(x) = 3x + l, 0<x<2 
^ *r$ %3 f3^ (0, i) 43^ (2, 7) 
.*. C3© f:R = {y :\<y<7) 



(b) 2frei3> ve/J 43 ®RT 4<J 4i ll4 x £ R 43 tcsrST V C33tt3f ^C3T^ I 

^p«3f^ / 43>-43> 33?*f3 1 | 


(c) 3f3, y = f(x) , x 43 ^WST 
^£3, y = 3x + 1 

x = — ( r- 1) 

.3 . 

fa*#s WR /■ 1 ; v -> x C33t3, V = — ( v - I) 

3 ' 




* 



08 




* 





51 to ctf^rrc^n tors i 


v 45 to * To 5 * to ^nt, / 1 : x -> ~(x -1) 

3 

f-' 45 \5f1%\a C35! y = — (Jt - 1), 1 < X < 7 W *110*1 TOTt^. I 

3 


»llPfs> ^PlX*H (Onto Function ) 

fraHto W*R f ^rto C*$ A-{\ t 2,3} TO B = {5,7,9} faMMl to ! 


45TO* /(l) = 5 - 2-1 + 3 <TO5R 
^J5i5 /(2) = 7 = 2-2 + 3 
/(3) = 9 = 2-3 + 3 

■t 

^TOFTO ^TITO tw® to y = f(x) = 2x + 3 
^45, 5*Tl 5t5 f(a)-b 



7f?®t J 4to> 5 r f??*l5 f: A—> B (& '*Ftv >t H 51 *FtS?*R 5°Tt TO to f (A) = i? 

4^ft -qstt*R f :A-> B C5 tofa WR 5T TO* toTO <RJt TO to TOJ5> be B *15 
'SRI 4to ae >4 51TO 515 C55 /(a) = b ^5 I 41011W to*R f:A- {1,2,3} -> 5 = {5,7,9} 
y = /(x) = 2x + 3 TO RTOfto TO 35 I TO / 4to Rtto* WR I 


TFTt?^=T (Inverse function) 

TO* toi / ; a —> B 45>1t> 4‘5-45> 45* *51 3W* 4 •to 5 S 1°*R f 1 : B —> A ftorTO 

i STO WTO TOI5 be B TO 4to TO1J f~'(b)eA toTTO I TO /“’ C5 / 45 ftto® 
^Ftv“R to ^ i 

TO* to, f \ A—> B 45*. g : B —> A ^TO^ 45>-45* 451 TO> TO*R I *51 TO g <?P / 45 
f5to$5W*TOTOto /(g(x)) = g(/(x)) = x *55 CTOO* f(x)eB 45?. g(x)eA 4*110* 

£ = /"' 

tol*53R H I to /:/*-> /? ^ g: /? -> /? TO*R ^ /(x) = x + 5 45? g(x) - x - 5 TO 
55 , Ctrl's w, / 45 fttos 5 s k*r g i 

TOTO : WTO 41W / (x) = x + 5.(1) TO 

g(x) = x - 5.(2) 

4*15 / (g(x)) = / (x — 5): {(2) 5° TOt] 

= (x -5) + 5 [(l)5?TOl 

-x 





©H?'Ad 




^ #(/(*)) = gU + 5) [(l)^TO! 

= (x + 5)-5 [(2) ^ TOtl 

= jc 

f{g(x)) = g(f(x)) = X 

'*FTv*R g. 

^Tt^f I ^ f:R->R WRft /(x) = x 3 - 5 TOBlfoe TO >’ = f~\x) ^ i 

^\m -. wrgsnor, /(/■’ (x)) = x 

f(y) = x .(i) [ctw 5 /-'(x) = v]l 

c^?n ^rtci f(x) = x 3 - 5 

=> /(>’) = / “ 5 • 

=>X-/-5 [(l)^m] 

l 

=^> x + 5 - y 3 => y = (x + 5) 3 

• • r l (x) = (x+5y. 

i I 4^-4^ TEFTTO? f~ X ^ ! 

- 3 

C^)^=(x + 5) 3 0*0 /(*) =- -,x*l 

x -1 

W/(*) = —-,«2 M 

-X - 2 2jc — 1 2 

* I WR fix) - 4x ~ 9 ,x * 2 4? CTO 

x - 2 

0 *) /"'(-I) W /“'(l) I 

(*l) x m l^fu ^ C*R 4/~‘(x) = x 

2 v + 2 

oi WR/(*) =- ,x*l*ttWV 

x -1 

(?) /"’(3) I 

(*0 f~\p) = kp,p 4?*nt*rc* £ i 

8 [ £fCTO CTO «Pr3 *P*f¥ F i®| fafa I F TOf 4<I 

ObtflH W G?9 fafa fa iff ^ « faqfa«t <F<J : 

(*) F{(x,y)eF 2 :>- = x} 

0*0 ^{(x,^) ^ R 1 '■ y - x 2 } 








(*0 / r {(x,^) € R 2 :y 2 = *} 

TO f{x,>’)£* 2 :>’ = V^} 

<M (a) ^ / : {-2-1,0,1,2}—» {-8,-1,0,1,8} f(x) = x 2 ^rf S3, TO 

(Raft'S OQ,f 3?*-3^3^^l 

(b) f: {1,2,3,4} -> R 3^ '?FR*R Rt /( x) = 2x + \ m\ "Wtfite, Wart'S CT, / 3?*-3^ WR 
^ WR TO I 

{Relation) 'Q WCTT (?T#si 

^Tt WTCTO §*r$l*R I _y = /(*) C^lfear ^° V TO<I SRT ’O’ fa'V'o C^t 

summer xox' 3??, yor R'stt? o xox' ^ 3^ rar _y 

^*rt i 

✓ 

y = f(x) *Flv*1C*i3 ©t^j a< x <b RRfaTS b«i^> x 3^s ^r*lR l? 5 ^ 5 y 3<S 

RtR©t«TT3 £l^s <J»<3C'o i '®lPi«*l* ^tfsn$ f^'SC«1tC < i‘ xy 3 R I '®C*1 <T»30a 

^ i sr n m\ y = f(x) ^^krsj cR*rfi>3 *w*m *rm i 

Rl*fjR3> ffaRfaffS (PWf&U «fft<?tfsRS isrf^eft 2 RR ^ ^c?TC5 > 3-*TTR, RPlt?ff^ ( Linear ) 

WR, fw^s ( Quadratic) WR 3??. OT^tffeai W *ra¥ ^TlRTT <RTt I 

TO^lfciflR 3 ? ^t*?*R 

WR 3<f RT^m <5i*f 3Ftt f(x) = mx + b 

CT^THR, m 3^° b R°^tH I '-3? C^^ffbU 3^1l> C3*ft RR UT®T 3J*Tt m 3^° y '5RPSF?[ C^R> b I 

3^, m = 3 3^1 b-2, WRfi> mwm f{x) = 3x + 2 
^t?*R JC'Q^ 3? RpR >f 0 vf*f§ -SfR *ft'S?Tl RtTf : 


X 

-2 

-1 

i- 

0 

7 

1 2 

! 

V 

*■ 

-4 

-7 

1 2 

5 

8 


.*. fix) - 3* + 2 3? ot* f^ (R^tirt : 










(Quadratic function ) 

STOWHWNW*?l?H’n y = ax 2 +bx + c Jtflwt 1Mdrtlw a ,bJm.c simJRWt 
a ^ 0. 


Wttf? *rf^ a = Ub = —4, c — — 1 
V = ax 1 + &c + c GQ CTO mi V = x 2 - 4x - 1 


■gfcfcs ^c's x «_>’ ^f*ft “'it'GTrr m i 


X 

-v 2 - 4 a - 1 

V 

** 

L-i 

rr-D 2 -4(-i)-i 

4 

0 

0 : - 4(0) - 1 

-1 

1 

l 2 - 4(1) - 1 

-4 

2 

2 2 — 4(2) -1 

-5 

3 

3 2 - 4(3) -1 

-4 

4 

4^ 

to 

1 

1 

-1 

5 

5 2 - 4(5) - 1 

4 


fatfg fwr$ *pr*r-4<t c®T*if5ar i 

fw ^ 1%| M*fgr to 

(/) TOf5^n<m 



r 


( a ) y "sttoj tosto cro <ft v sffro^iT fag *nm 

(Hi) R^CAO '5TR ^g^SJ TO I 


CT p,q*r im JKK r * 0 ^ R 4 S = {(x,y) : (x-pf + (y~q) 2 = r 2 } 
fS ^ 0, ^) TOffa r (TTT«JTfsRs %5f?ffav£ *$5* gtg) ( 

^ (p, </) fag «TT^f TO ^ r<l gc<? < 7 jsg TO r TOlfa fro ^5 to ’fl'QTn ~m l 

W?T : C*T TO*ffa (?$ 4? C^^rfRI ^'CH<J *T5ff% TOt TO1$ *F^s TRITON 

fag ^ TOtfS? to (.) ^ 3?<r fag CTO ^ to ^IT S fcil C^^fera 

*RPT (TO4 TO i 

^ c« 5 f i *ff^af to $hj ^!Pf to$I<j <Mc e i ^r^sf 'Q 3jg<i ^?r faTO C*m^ <r^t 

TOTOt TOt TOT | 

>8 I 

s= {(X, y) : x 2 + y 2 = 16} 
x 2 + y 2 -4 2 

*[TO° 5" to CSTOfsai ^5 TO C 3 >g C (0,0) TOK^Mfa r = 4 . 










C 1 t f rri ^1 , /“l f*J f I f L4 f «d t ft T tsf\ t • 





(?) {2,4,7} 0*0 {2,2,10,7} 

(*t) {2,2,10,7} (?) {2,4,2, 5, 7} 

*i S = {(x,y):xeA,yeA W y = x 2 } W A = {- 2,-1,0,1,2} ten cnUnfc 5 
Wtf ? 

(ns) (2,4) OO (-2,4) 

00 (-U) (?) (1,-1) 

vo i uft S = {(1,4), (2,1), (3,0), (4,1), (5,4)} Wl, 

(0 5 mum cn® 5 = {4,1, 0, 4} 

00 5 TO mu, 5” 1 = {(4,1), (1„2), (0,3), (1,4), (4,5)} 

(Hi) s muft un?*tn 

^nwrc? 5 fats? ?rfa?> ? 

(ns) i <3 ii (U) a 'Q m 00 i « »7 (?) /, ii « hi 




fatS? 8-<b ??. 4t?{? = 










8 1 F(10)=W*s? 

(*) 9 (*) 3 


(*0 - 3 


0*0 VTo 


< 2 - I f(x) = 5 JC ^^^5 ? 
(*) 5 0*1) 24 («T) 25 

& i wwdiN c®tw tew cwnwfc ? 

(^)CCT F = {x e F: A- * 1} 

(«t) CETSI F = {a e R : a < 1} 


(*) 26 


0*0 C®ra F = {agF:a>1} 
W CSTO F = {a g R : x > 1} 


(а) £Pr3 S C/FirxR, CW© « fafa W*W l 

(б) S^WWl 5"' WR ft WT vl W*W I 

(c) wntwwf 4W5-4W* f% ^ ? 

(*) 5* = {(1,5), (2,10), (3,15), (4,20)} 

(*) S = {(-3, 8), (-2,3), (-1,0), (0, -1), (1,0), (2,3), (3,8)} 


ri > 


^5 3 

( 5 M 


,(1,1),(1,-1), 

-,2 ’ 

_ _ 9 i 

[U J 


V 2 J 

U Jj 


W 5 = {(-3, - 3), (-1. -1), (0,0), (1,1), (3,3)} 

(«) 5 = {(2,I),(2,2),(2,3)} 


b- i F(a) = Va- 1 WIWT Wte W r f°'*fCTW 'Sf*TT 

(W*) F(l), F(5), W F(10) teWRI 
(X) F(a) = 5 5SX a tesWRH 

ki F : R -> F, F(a) = a : W'TSTIWW ^SR3 - 
(WS) CBT5I F CW© F fafa <F3 I 


(*) F(a 2 +1) fte W*W CW*ttW a g R l- 
0*0 F(a) = y ^T, A fafa W*W j; > 0 


0*0 C^tJT'Q CT, F WM WW 


io i (W>) /:/?—>/? WT f (x) = ax + b\a,b e R WTWl ^T^<aa|f?j\s C^f^vQ CW, f 

0*0 / : [0,1 ] —> [0, 1]WF# F(a) = VT^ x 2 WTWt ^5EW OTA'S ot, f'& iws-^W 5 

i 

I 

I (A) #7 / : F -> F X : R -> R /(.v) = a’ + 5 ^ ^(a) = { a - 5) ' 

cpr?rt'Q c=q, # = f 1 



8 o 


vBtb'od *lf%s 


I R TO W f : R R TPffRfl* f(x) = x 2 -x-2 ^f sFvQ TO 

/“’ ([-2, 0]) 4??. /"' ({ 0 }) fafa l 


SS I 5 «MC^ C^^lf^j <F<J ^ WSft> TFTO f% ^T ^5t C*T*lfE2j CTO* fafa W CTTO : 
(^) 5 = {(x,>’): 2x -y + 5- 0} 0*0 S = {(x, v): x + y = 1} 

(’t) 5 = {(x, v): 3x + v = 4} (*0 5 = {(x, v): x = -2} 

*8 I S' ^ W m^ *FITO fa ?Tf \©T CTO* ^ CTO7T: 

(^) S = {(x,y):x 2 + y 2 =25} 

0*0 S = {(x, v): x 2 + v 2 = 9} 


5<M A = {-2, -1, 0,1, 2} B = {2, 3,5, 7} 

A <7R^ TO^ft ^*fTTO<J *I1W B CTT^ ^*ri^TOTO ^fa\5 TO fel CWTOt TOt : 


/I 5 



(■$) *tfao D TO, D 43 "srR 3^S5FiSp sfTO ^ i 

(*) S’ = {(x, y ): x e v e ^ W x = r} ^froi ’PsfIto TO S W 

c<i$ s fa# ^ i 

(*t) $TO W ^ fro «f C*!*lf^S TO fafa <R I 


l F(x) - lx - 1 
0^) F(x + 1) 4<R F 




v 


'5TR fa*}?! ^ 


(*1) F(x) ¥TTOl^ fa *n vst f^T=fn TO x, v e N 

(*t)F(x) = v TO! x 4<i fa^f5 siF facfa <R, TO x,vg/V^ v = 2x-l *l5)<M c lfi><l 

<P<] | 



(Algebraic Expression) 

stoiws ftrorrftfww wrfw? wm?t <#f§w i ^w wr ^wtfww ^ gp g^^ 

+, -, x, ~ WTW Wf ^[TO fTO? CWTHl 4Wf5 WWW 4Wtf?W? TOTCTI W^fTOtW WTO c? 

ftw*fw ^ W?, -SW 5 3)ertlflfcw <rtf*t (Algebraic expression) ?1 TOTWWf ?ff*t 

^T1 W? ! CTO, 2x, 2x + 3 ay, 6x + 4 y 2 + a + Jz 3W>jw>$ 4W 4 Wlr> %?Wlf*tfww ?tft \ 

wto cto f*w%w - 

> w^t? tow wnwn wro tow 

> Swl^TO TOtWI 4W TOWfaf'fg WJIWTf WTO TOW I 

> ?^w#t? ««r <3 ww wrfwn wro tow i 

> WfTOW $WTOT « ^TOfW $WTO] WJTWTI TO 0 . Wt TOf’t WW^TOW frgpW WTO 
TOW l 

^ TOWlfiqW Wff*f,£ftw>1iJ ?ff“f <$<11. SWfrw Wtf*1 TOfTf WTO TOW I 

> ?ro#w wf*t, effwro wff*t to^ Fw-twfro ?rf*f? ^wtow f?4? wro tow i 

> WflKWW 5 WRfww wflftwf WWP'i WTO TOW I 

*■* wtctoi wtow wr to 5 wtroi w ?w? 1 4 , 5 , c twnf? wfroro cwiwtftt, ?f? 

^Wfc WfTO WITOW W f?WTOTO wr WS, WW TO? TO T wDcw A + B + C + .WlWfW? WtfTO 

TO 4W# TOTO ^5 1 CW, 5.x + 3/ - 2b + V 2 Wffafe 5x,3y\-2b,yf2 TO TOf& TO 1 
cwrwt WICTOTO W°WJt froro 4Wf5 wro sritw Wf F?W ( Variable ) Wf TOW (Constant) TO 
TO? l wfw TOW 4wf& £fitw 4Wtf?W TOWlf^fg CWTWt (TO5? WCWlWf Wf??rf?W TO?] fTOW 
WW, WW 2f#wTDcw F?W TO 3? TO 0 . (TI^W TO cwtw? TO I ?f? gf flwfc 4wi^ f?fw§ TOTO 

fro*t ww, ww ^w tow TO to 1 

CWtWI WTCTOTO 4Wf& TOW, TO CWTCTO (TOW CWWTW1 TO sfTO ^ , f^g TOCW? TO 
C^TC^t $TR^ 1 

* 

: 

1 4?ii*f <rfte *m<p ^i<Jv 

o^i c<t><i ^ ^ c r^f i 






8 ^ 


5fc\s<] #t® 


<£& b*\LW : 

m®®fm x ^T® i '®Kc«i, (i) a, (^) ax + b (®) ax~+bx + c (8) ax + k‘ + cx + cl 
^\sjlfa ®rr®TT®® ®l%® x t^c®® ®rnm^ ®mt mi, (Timm, a,b % c,d f®f®§ mmlTf CS 4 ®®) i 

mmrnfsnm, x t>=ic®® ®^t® Cx p mrmra mr. <mmw C ai®fc ( x -®fsf®) ftf®§ tojt (m 
m® mra) ai®?, p ai®# mwmsi® ’j^rorr i p ^rj mm «5 c ^ ai®?, c ^hj mm 

mrfi> ®^®%® ®l«JCfJ*r ®TT® I Cx p mm C C® x p a}® TO ( Coefficient ) 4m p C® ait mm? 
matt ® ®t® ( degree ) ®m mi i 

c®rcm ^%fa® ®mmjrmt *tf®& masrc® ®* < ®^tf&® mart ®mt mi i tot%® 9 if?rt manm^ 

®pf5t® 'S ®mft® gmro ai®^ o manm?? '5®®-®fw® m#!® mm mi i 

cmrn, 2x 6 - 3jc 5 - x 4 + 2x - 5, .v ml<h ai®fc ®t*f#t, m® man 6, 2x b , ^mro 2 arc* 
smmt -5 i 

a * 0 mm, <F®ns (>) ®**f% man o (*) ®**r% man l ? («) ®*m^t® mm 2 ^ (8) to% 

man 3 i cmmrcm rn^rj ( a * 0)) wc^ 0 man® ®**^t (a = ax 0 fmmm) i 0 TOJiffcw 
®^®ft ftwwi ®m mi ai®° s ®tm^t® man *wwfsr® ®m mi i 

x t>«it®® mm®®® x ai® mr®® m®sanra (m«K ^m*R cm® ®r® mw mw ,m® m? 

®® 3 ) ®«fat ®® mi 1 ai®,® ® c fm£® ® 3 .mftf[)® mw*f ®*f ( Standard form ) ®mr mi 1 


m<im'c®® Tjf®mtsf x tmc®<! ®^ < i^® P(x), Q(x) t®itfc af«t® mm 7 #® ®m mmt 1 
CW, P(x) = 2x 2 + lx + 5 

ai®;® P(x) fiffk® x ai® ^®® ®^®#tf5® m?m® fm»®®i f®rb*t ®ra 1 P(x) ®^®#fr® x m®5 
®f<i<K® c®rmrt ffifSft tojt a ®mnm ®s®ftf5® c® m® m^sm m®, air® P(a) mm ^ft® ®m mi 1 




1 


fr rl TO >1 P(x) = 3x 3 +2x 2 - 7 x 4-8 mi, ®W /^(0), ^(1), /^c—2), ,P -|,/ 5 (2) ^ P(fl) 
# V 2 


fmf® ®® 


mnm® : ®^- ! #r® x ai® ®f®m® m®maRm, 0 , 1 , - 2 , 

P(0) = 3(0) 3 + 2(0) 2 - 7(0) + 8-8 
P( 1) - 3( 1 ) 3 + 2( I ) 2 - 7( 1) + 8 = 6 
P( 2) - 3(-2) 3 + 2( 2) 2 - 7(—2) + 8-6 




®ta mt. 


(\) 


rn 

3 

rn 

1 

rn 

Uj 

-3 

12> 

+ 2 

b 

~ -1 

I 2 J 


43 

+ X “ 8 


P(a) = 3a 3 + 2a 2 7a + 8 



Stfcvad fffef® 




2x + 3y- 1 

x 2 - 4xy + y 2 - 5x + 7y + 1 
8x 3 + y 3 + 1 Ox 2 y + 6xy 2 - 6x + 2 

x 'Q y i 5 f p f'o^«Ti Cx p x q vma* ^ c*ntot c 

f^?§ (S^) 4^. p'Qq ^ 6 tt^ I Cx p x q *fFF C x p x q <£TC 4 <y v 

p + q ‘ p Km ^131 1 nf# iiwiw ^T3J1 ^Tt ^?j i 

^^ w p(x,y) i c*tsr 

/?(x, y) = 8x 3 + y 3 - 4x : + 7xy + 2y - 5 ^TM 3 P(l, 0) = 8 - 4 - 5 = -1. 


x,y*z b^c<pfi ' ! ^f'Q'C 5 Tf Cx p x q z i C^TfW C (if<r^) *nTffo 

P> q< r ^ c fl^R5 WJT l (p + q + r) *!W <£Rt *tM 

'STHUt ?«Tf l P(x,y,z) ssrRMMd '^T ^ I CWT, 

P(x,y, z) = x- + y 3 + z 3 - 3xyz 'sm 3 4*1 P(l, l,-2) = l + l- 8 + 6 = 0 I 

*^4 : (TTT’t^T. *£}^ ^ TO <J^f^t ^ I v5t«t^f 

^7s® ’ITRf ^TCRT *TT'Q ~5pz I 


•$1®? : 


ftrsg C^TOffr fa'fol ^<T : 
(^ 2x 3 


a + a 


a -a 


(^) 7-3a 2 

(n) x 3 + x- 2 

(®) 5x 2 - 2xy + 3y 2 

(^) 6a + 3i 

(W) 3 V/2 — 4 

(^) 2x(x 2 + 3y) 

(?) - + 2v 

(^) — x-2y 

4 

^ : 


(^ 3a + 2b 

(’t) 4xyz 

(®) la + b-2 

(^) 6a 2 b 2 c 2 


« C 2 +--3 (w) 3V«”— 4 (^)2x(x 2 +3y) 

W 3x-(2y + 4z) (ft) — + 2v (£) -x-2y 

x 4 

^ I «f%*TOT* WJT 3|^nft f5%5 : 

(^) X 2 + 1 Ox + 5 (St) 3a + 2£ (*t) 4xvz 

W 2 m 2 n-mn 2 («) la + b-2 (5) 6a 2 b 2 c 2 

« 1 21^4 (f) X ?S9f \sf ^ x 

^TC 9 ! ifl? ^TfTJT, ^*tj ® ^ I (H) y &eu<M ^5T|vr*f ^1^1 c<I 

^ y t>«i(.<p<i <r^ ,9 n?twt ^ ^nan, ^ ® ^ 1^*# ^ i 

W 3 -^ 2 - v 2 + x - 3 (^) X 2 - X 6 + x 4 + 3 (’t) 5x 2 y - 4xV - 2 

(^) x + 2x~ + 3x 3 + 6 ($) 3x 3 y + 2xyz - x 4 

^ ^ { 1 \ 

8 I J P(x) = 2x 2 +3 P(5), P(6), P — ^?T i 

v 2 j 
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St&VojJ 


D(x ) ^3 N(x) ^ w D(x) 4? *rtart) < (N(x) 4? TO) 

frsw D(x) *firt iV(jc) ^ 1^1 Q(x) p(x) *n^n m \ c*r*mR, 

(i) g(x) 'Q R(x) x &*u<m 

(*) Q(x) ^^naiT) =N(x} t ^' s m ~D(x) 

(«) j^(x) = 0 ^f«Kt R(x) <(D(x)^^m 

(8) x N(x) = f>(x)Q(x) + R(x) 

: (8) ^TSfJ = x ^|»T«p5f + %?Tt3 I 

?TWt^ : 

(*) ?rfpf ^T?^T x ^ ^RJ ax + b- px + q x = 0'3x = l <ffel ’Tit, b~q <sr\ 

a + b- p + q *It C 1 ^ *TT?I <7\, a - p.b-q 

(^) 'SEffpf ^*1 x W3J ax 2 +bx + c = px L +qx + r 33, 'sM x = 0, x = 1 'G x ~ -1 3T^, 

c - r, a + b + c-p + q + r ^)<f\ a-b + c = p- q + r 3t CSR3 5 C33t '^HTF CT, a = p , 
b = q,c = r . 

(o) ^n«fra c T5K? C33T 313 C3, 3fc 333 x 43 a 0 x" + a 1 x' i_1 +a 2 x n ~ 2 +. a n _ l x + a n 

= ^ 0 x" + ^x". -1 +. + p n _ 1 x+p n ^,^3, «o=Po?«l=A. . = Pn 

3Wt ffR33 ^53 3?3F X 43 43^ 3t3^ 3^33 33*M3 33T3 I 

W^T : X WOT n 3t4t3 3^*1% 33WC3R35 a 0 (a 313-lTOI), a } (a 3T3-<33R) twtft 

C3^33T ^q|'SH<f» I 

TJ^ P(x) 'Q Q(x) 33>3 X 43 W3J 33t3 3C3, 4OT 33T 33 43?, C3l3R£5 

^sfOT 333 P(x) = Q(x) C33t 33 I P(x)« 0(x) 3R3^t 33 I = ^IOT 

f{>^ 33t 33 I ^Tt<T?[ c R»n^, %r#f% inf 5 !? , *W'©!M» ^TOSJf ( identity ) ^ ^ ^1T»W 

c^rCTt t?<=iw<i cw c^iwh^ 'Srj ^t ^ ^ i 

CTPH, x(y + z) = xv + xz ^5R^W I 

'5MW? « fc*t*ti*fi 

i£l^ oi^ct^C^t X 15=TC^?[ I RwHl ^f?l I 






iSfc'©* 


8 <t 

^ft^t i I ?ft P(x) = X 2 -5x + 6 33, TO! P(x) (& (x - 4) TOT TO ?>? 4??, C33N3 C3, TOE*!? 
P( 4) 43 TO? I 

TOTO : P(x) C3* * - 4 TOt TO ?4?, 

x - 4) x 2 - 5x + 6 (x -1 
. x 2 - 4x 

- x + 6 
-x + 4 
2 

^totoeto 2, 

P(4) - 4 2 - 5(4) + 6-2. 

7®3R, ^TTOI? P( 4) 43 TO l 

3 I ?ft P(x) = ax' + bx + c 33, TO! P(x) CQ x-m TOT TO TO CTO’S (71, ^TOt? 
P(m) 43 TOR i 

* 

TOTTO: P(x) C3 5 x-w TOt TOt ?#, 

x - m) ax ' +bx + c (ax 1 + amx + am 2 + b 

3 2 

ax - amx _ 

amx 2 + bx + c 

amx " - am 2 x _ 

(am 2 + b)x + c 

(am 2 + b)x ~(am~ + b)m 

am + bm + c 

4"<TO TOTC*t? = ani + bm + c 

TOT?, P(m)-am i +bm+c, ^®3lt®T 5 tP'l3 P(m) 43 TO? I 
43; ^rTO c t CTO> f3C5|3 ^Tfrot^ TOTF3 TO*^ *flS?T TO 1 

Remainder Theorem ) 

StfasiT > I 3ft P(x) TOTO 5 TOT? 3^*ftt 33 ^?v fl C3TOT ftftft TOUT 3?, TO P(x)C? x-fl 
TOT TO ?TOT TOt*t3 P(a) TO I 

fifTO : P(x) C3 5 x - a TOT TO 3TO3 TOfi?*f? 3? 0 TO!T ^sp^Rj to l 
TO 3sf?, TOtC*t? R 4??. TOTO Q(x) "®TTOT, TOTO ft to, TO®T x 43 TOJ- 

P(x)=(x-a)Q(x)+R ...(1) 

(1) 3* 4 x - a ?fTO ’fit, P(a) = 0 • Q(a) + R = R. 

: ?TOn, P(x) C3 5 x-a TOT TO 3TOT TOTE*!? P(a) TO I 


« 




ig$T5<l 


8 ^ 


o i P(x) = X 3 - 8x 2 + 6x + 60 x + 2 w to toftc ^5 to ? 

3 T s Tt t: rf*T: x ~ a = x + 2, .'. x + 2 = x - (-2) => a = -2 


^sTO /?(—2) = (-2) 3 - 8(-2) 2 + 6(-2) + 60 = 8 


ssfem i «ii? awn to to ct, 

ssfam * i ^ p(jc) mw$- TOim P(x) ax+b tot to to^i 


^tTOm p 


(~b\ 


\ a J 


TO i 


8 | P(x) = 36x 2 - 8x + 5 (2x -1) TOT TO TO?T TO to ? 


totto: ^rntro p 


rn 


U 


= 36 


nV in 


y 


-8 


v^y 


+ 5 = 9-4 + 5 = 10 




iS^U^f <t I ^ />(x) = 5x 3 + 6x 2 - ax + 6 (S* x - 2 TOT TO TO*T 6 TO, TO a TO TO 

f^frj "to i 


toto: p(x) x - 2 tot to <ftot tocto to, 

P(2) = 5(2) 3 + 6(2) 2 - a(2) + 6 
= 40 + 24 - 2a + 6 


- 70 - 2a 

*f^[TO, 70-2a = 6 

^ 2a = 70 - 6 = 64 => a = 32 


'b I ^ P(x) = x 3 + 5x 2 + 6x + 8 TO TO?, P(x) 0$ x-a TO? x - 6 TOT TO TO?T 
^tTOPJ a * b, TO ct, a 2 + b 1 + ab + 5a + 5b + 6 = 0. 

TOTO : P(x) & x-a TO TO TOW T5f*fc*rc TO P(a) = a 3 + 5a 2 + 6a + 8 
TO? F(x) W x-b TO TO TOW «t*KTO TO P(b) = 6 3 + 56 2 +66 + 8 
*l^pTO, a 3 + 5a 2 + 6a + 8 = 6 3 + 56 2 + 66 + 8 
^T, a 3 - 6 3 + 5(a 2 - 6 2 ) + 6(a - 6) = 0 
^T, (a - 6)(a 2 + 6 2 + a6 + 5a + 56 + 6) = 0 


a 2 + 6 2 + a6 + 5a + 56 + 6 = 0, (a - 6) + 0 i.e a * 6. 



{Factor theorem) 

'S l 3fA P(x) AMR 3^A#T A3 43° P(a) — 0 A3, ^R P(x) 43 43>f5 ^AR?> 

x-a ARi 

SP'IH = P(x) 3AA%3> x - a 3T3T ^5TA 3RRT «TARf3 - P(a ) ['STARR ^aart w^3T§T] 

- o lm$ *r® car] 

P(x) 3AA% x-a rn f^BTOj I 
.’. x - a AC^. P(x) 43 43^ ^AR3* i 


fc*wtwHr ft' 5 #® 

sft^at 8 I 3f3 P(x) 3^A%r x-a 43^ ^fRA* A3, ^hR RA f'S R, P(a)~ 0 

fifsTK : RCA'? P(x ) 3aA#!3 x-a 43>f5 $AAR3>, ^fS3T?. ofTR^fD Q{x) at'sat 3T3 C 33 , 

P(x) = (x - a)Q(x) 

4ATR x = a 3%3 RAT 3t3 R, P(a) = (a - a)Q(a) = 0 ■ Q(a) = 0. 

^AtAAA ^ I RAT'S R. P(x) - ax ' + bx 2 + cx + d AAAAR x - 1 43*f[> §AAR3> 37 R Tjffe <3 RRA 
3f3fl + /) + C + c/ = 0A3l 
AAT3R: RR <Ff3, a + b + c + d - 0 
^TAR. P(\ ) = a + b + c + d - 0 [*1^*1 IM] 

^3T°, X - 1, P(x) 43 43>fii> ^AAR3> [tisAAR?> ^AATRI3 RTATRl] 

43T3 AR <r>f?i, P(x) 43 4 < J i f5 ^ARA 1 x — 1 

^.ARR3 f3A?R $AATRJ3 WU Alt, P {\) = 0 R«lR a + b + c + d- 0. 

W3J : *RTAJ<F RI4T3 RRTRT 3AA^t3 X — 1 43^ AR 3 ft $ RS^ TjfPf 3A A5]f[>3 

aaa>rca 3 R3f§ 0 A3 1 

^tAS't V 1 -SIR A#, P(x) = ax ' + bx 2 + cx + d 3aA#3 ^<#RAJT, a * 0, d A o .43? 

x - r 3AA»i)fD<i 43>f5 l RAT'S R, R) 3fA r <J*fJ i RAjT A3, «R r, d 43 ^AR3> AR i (A) 

3fA r = — AfaS AT33R AATtAS ^R 3?ATf A3, «!? p d 43 ^VAR3> 'Q q a 43 T^APR AR 1 

d 

3At3R : (35) ^AAR3> ^AART CAR RAf 3T3 R, P{r) = ar 2 + hr 2 + cr + d = 0 
3T, ( ar 1 + hr + c)r = -d 

RTAf (ar 2 +hr + c), r <3 d sJc'Ojw^ ^ c fA?ATl, ^©31^, r,d 43 4^$ 1 

(A) ^ATA3> ^AART CATR RAf m R, P( r ) = ar 1 + hr 2 + cr + d - 0 



8 V 




% 


Rf, P 


' P' 


V <i 


- a 


j 


f £ V 

\H) 


+ b 


\ r 

U, 


+‘ c 


^ 1 , ap 2 + bp 2 q + cpq 2 + dq' — 0 


f A 

l q j 

(i) 


+ d — 0 


(1) CSfi73> ^Tf'QRf *TRI (ap 2 + bpq 4* cq 2 )p = —dq ' .(2) 

♦ 

4<R (bp 2 +cqp + dq 2 )q = -ap' .(3) 

ap 2 + bpq + cq 2 , bp 2 + cpq + dq 2 , p, q, d, a i 

(2) ’Tt'Snt RRI, p.dq 2 4<T v£f^f& (3) C^TFP RR, q, ap 3 43^ 

1 p 'Q q 43 + 1 c^TWl RI3T<R C 5 ^ i ^<31° /?, d 43 43^ %*.‘ 9 n t r3 s 43^ 

q , a 43 43>fE> 5^rm3> I 


gtgj : 5*ti33 5m ^ ^rsrm 3 # ct, $wt 3» 53*fRRj3 rt^twt 

*\%W\ 3RT C3Fs ^TC3, C3"3RR, 


fr^ 


\sj 


3?,3^t P(x ) 43 f4=ft33 <brj 33C3 P(r) 43° s *K3 P | 

r 3^#ft>3 ^<f ’tw? fafejj ^^11^ (r = ± 1 33) 43'< 5 3^‘3 1 ^f&3 sp& f^f^ 5«^fFi3> 

(S = ±l i 


fe i P(jt) = jc 3 - 6 x 2 +1 lx - 6 fern 3 R i 

?Rt3R : 5^3 3*3% 333R5J3 43 0 v 5^ 33 = -6 , 333 - 1 

433 /• % ^43^311 *3 43^ P(x) 43 ■#! JC — r «n<Pl(.<!<! C3>R3t 5«,3t33> 3TC3>, ^3 r ^3331^ - 6 

43 vsj«ft^ ? + 1 ? ±2, ±3, ± 6 43 C33OTfft 313 i 433 r 43 43i3 ftfsipj 3RR3 «?•+ P(x) 

3%Rt3f3 i 

p( 1) = 1-6 + 11-6 = 0;.*. jc -1, p(x) 43 43# 

/?(— 1 ) = —1 — 6 —11 — 6 ^ 0 ; .-. jc + 1 ,/?(jc) 

♦ 

p(2) = 8 - 24 + 22 - 6 = 0; .". * - 2, p(jc) 43 43# ^33t33 
p{-2) = -8 - 24 - 22 - 6 + 0; .". x + 2, p(x) ^ 5<n 5 TPt^ ^ra 

/?(3) = 27-54 + 33 — 6 = 0; .". jc- 3,/?(*) ^ ^ ^’fT^ 

P{x) ^<5 vrat 3 1 ^T5H 5^^+^ ‘nt'STTT C 7 ^, : ^31° P{ a) ^ C^R 

^T StlW «1 ^=< 1 + I 
.". P(.y) = A(a - I ){x - 2)( v - 3), CT^fRR k \ 

5*n*fC^ X 4<\ RRSR ^ Uc<b*\\ ^ (R^Tf W CT, k = 1 

^T^R. P(x) = (.v - I )(jc - 2)(.v - 3) 








8*> 


: crort p(x) c* tern *rt 3«iw (x-r) 

^ to P(x) 0$ (x-r) m\ m TO P(x) m TO P(x) 

CQ P( x ) = (x- r)Q(x) ^TTO <?NT rn i (7TTO 0 (x) ^*1% *rfan P(x) 4<J *ian CTO* 1 
■^s? i Q{x ) ^ fa'fa <TO '5£pT3 ^c+ i 


iS^ l ^ ef io t ^'TPTO* fcM ^ • 

18x 3 + 15x 2 - x- 2 

P(x) = 18x 3 +15x 2 -x-2 


P(x) - 2 4? <?$ Fj = {1, -1,2, - 2}. 

P(x) 18 ^ (7i^ F 2 = {1,-1, 2,-2, 3 - 3,6,-6,9,-9,18,-18,} 


r 


P(a) fawwf C^TTO, a-- 4 <lv r e F\, se F 2 

s 

a- 1 TOf, P(l) = 18 + 15-1-2 + 0 
a = - 1 3FT, P(-l) = 18 + 15 -1 -2 * 0 


a TOl, P 
2 


( \\ 

rn 


rn 


- -18 - 

+ 15 


~~2) 

u> 


U ) 


+ — - 2 
2 


-9 15 1 

— + “ + --2 

4 4 2 


v + I = I(2y + 1) (2x +1), P(x) 4<J i 

2 2 

4*R, 18x 3 +15x 2 - x - 2 = 18x 3 + 9x 2 + 6x 2 + 3x - 4x - 2 

= 9x 2 (2x + 1) + 3x(2x + 1) - 2(2x +1) 
= (2x + l)(9x 2 + 3x - 2) 

<£R\ 9x 2 + 3x - 2 = 9x 2 + 6x - 3x - 2 

= 3x(3x + 2) - l(3x + 2) 

= (3x + 2)0 x — 1 ) 

. P{x) — (2x + l)(3x + 2)(3x -J) 


= 

> , ^ P( X ) = 2x 4 -6x 3 +5x-2 ^S,TO P(x) m TO 

f^4n ^ i 

(/) x-1 (//) x-2 (///) x + 2 (/v) x + 3 (v) 2x-l (vi) 2x + l 

^ i ^rreroi ^ i 

■ 

(/) : 4y 3 -7x + !0, : v -- 2 _ ■ _ ___ ._... 


St>v53 





do 


(ii) ism--- 5x 3 -1 lx 2 -3x4-4, : x 41 

(iii) "W: 2 V 3 - V 2 - V ~4, : y + 3 

(iV) ^StI : 2x 3 +X 2 -18x4 10, : 2x + 1 

4> i CWe C4, 3x 3 - 4x 2 4 4x - 3 44 44# (x - 1) 

■N ^ _ 

8 i 2x 5 + x' + ax - 9, 4^4414 44# ^‘ 5 Tt p f^ x 4 3 ^4, a 44 474 f^4?f 4>4 i 

<t i OT4T<3 C4, x ' - 4x 2 + 4x - 3 4^4^14 44# x - 3 i 

^ i 4# P(x) -~ 2x 3 - 5x 2 + lx - 8 ^4, ^C4 P(x) x - 2 4T4T 4>4t4 4 tc<j> 

^ 44^414 wu #<^4 4*4 i 

H i C44K3 C4, 4x" - 5x 2 + 5x - 2 4^4^14 x 4- i 44?, x -1 ^^4 ^• s tfr 5 

V I ^,41 ^M 4 t%^r44 4>4 : 

(0 x 3 4 2x 2 - 5x - 6 
(Hi) a 3 - a 2 -10a -8 

wife, ?nf*t 

4^f^t : C4>TC41 4^4414 £j(.'©J4> 4£F4 4M 44^ ^3, >jVJ^|Q]<fi 

(Homogeneous Polynomial) 4*4 ^4 i x 2 4 2xv4 5 v : 4Tf*# x, v W 44 *5 4M4 44 # 
Wfe 4^4#f (44TW 4OT4 '4W 2 ) I 

ax' 4 2/jxv 4 /?_>’■ 4lf*# x, v t>°ic^<l 44# ^ 44414 4lf*l, C44TC4, Qf / 7 fj fsrfpfg , 

x, y, a , /?, /? 2J^i)<r=c<p 5*i4> Rc<e>^i 4>4i 4f& 4t 4 * 144^54 fs4 44414 ^Tsj ^iQ 3 <t> 4 ^ 4 ^ 34 i 

“j ^ 

2x">’ 4 y“z 4 9z‘x - 5xvz 4if*# x, v, z f%4 'srnzrra 44v2c«> 4^P?t i (44TC4 

4144 XI4T 3) I 

2jR>^4 ^lf*t ( Symmetric ) 

444f44> ^44 41444141 C4TCTT 4l 1 s?4Tf4fo<f 1 4ff*l4 f,4C<T | IC^'f 4$# &«i<f> ^TR f<f4jX7T| ?jf4 4lf*# 44f?I4f^i\s 
4TC4, , 'ot<i 4ff*fir>C4> 4f 5*T4R*R^4 sjfvi>i4 ( Symmetric ) 4lf*l 4*4 y4 i 

a + b + c 4!f*# a, /), c ^474>4 4lf*f t 4444, a, b, c RT4> f%^#4 (FR41X4T 

14f4*o 4lf*rf^ 4414< 1^0 41^1 ab + bc + ca 4tf*# a,b,c 4< 4C<^<1 ^4^ 

x“ 4 y' 4 z" 4 XV + vr 4 ZX 4ff*# X, V, z MW<I Sffe^fSJ ^f1*f I 

fcm 2x 2 4 5xv 4 6 v 2 <nf*ri^ .v q v sfcm 44 ?nf*rife , v . <s v ^4 44^44 ^ 

2 V 2 4 5xv 4 6x : <Ttf*fFs 4f44f^s ^4 41 ‘ t JC44 4ff»f fejf i 


(ii) x J 4 4x 2 4 x - 6 
(/V) x 4 4 3x’ 4 5x : 4 8x45 









( Cyclic) 

cto*i <rtfro> am s*T4 ^tn ^ro? ^ 

*fta *w sm w* to?t <flW *i» *t **, to * ft* *ro? m*s 

^ ?lft ^ 33F Slfw (Cyclically symmetic expression) ^1 ^ i 

<#ro tos faara ^ wi ^r em -^fce ^tf*t to 

«ro> i 


Y 2 + v 2 + r 2 + xv + yz + zx <rtf*lf& A\ v, z 

<ftf*^ TOW t>^14lT<5 x ‘‘if^T® v, y 44 z 44?, z 

4f4<Rk x WI 4tf*tft 44$ TO* i 44$TO a- 2 v + v 2 z + z‘x 
^ifijflJ Y , V, Z 44115 b^-t^fiR* 4tf*t I 



x 2 - V 2 + z 2 4tW 4ft*f 44. TO 6 ! 4 ?a 5 x 44 TOJ v, v 

d, ^ - >3,5. - a5? Bi ^nw <tlM5 y-z'+x* Wto *lf»8 !BI1I’!H9#HW 

^ 1 ■ r- 

f^flj b^ic^ «Ra®T 4 ■?nf*r ^3*-^ft4> i f^s arcro* TOF-affi* 4if*t sflwf 44 i cw, 

x 2 ^ v ~z)+ y 2 (z - x) + Z 2 {x - v) 4Tf*tf5 53F-HFfi4S, f^i ajfem 44 | 4Tf4«t. 4tf*lf&C© X 44?, V 
^f^ra w y- (X - Z) + X 2 u- - V) + zHy -x)WPrwnwi^ri!*«M*"wftsi 

gt^T: g«(ara gfaatc’tf x, v '-j c,/ Ax\ atf*1ca> Fix, y) 'SMctH ‘0?° x,y,z F{x,y\z) 

3H4TC44 m\ 4>4t ^4 i 


X v 

te cftea 6 ! i i <?r*ft’e ct. — + — + 

y z x 


- sif^m 44 fm 


, x y 

F(x,y, z) = — + — + 
v 


Z X 


4£4 fiTUSf 441 


^*t% 

^ $wrc* ftem **<* croi ^ ^ 1 

TO C<ra 441 I TO4 ^RT ^14^ 'STOR 

^flTOI 4t Xftftft -^J 4lf*{i^ ^-^ r<f - ^ M»ltT 

r<c < r^ i ^ro ^®rat®i? 4^rf ^ i 

4 £pfT5f ^£?r *0 c*l, o °1 

(if) Croat 53F-3Pfiw as-^a (a - b) ^ m (b - c) >W (c - a) 

I , / ^ n 2 \ 

(<) 'snOTs <3 ^ 'siyro ^rsrsrrf^ k(a + b + c)*k(a^ +fr + c^) 

+ m(ab + be + ca) CTTO k * m \ 



©tbV=><5 sffefe 


(^) 4*R ^ CT, TO? ^RJ 47R? *TR RRR ^ ^ w$fifr 

*R R^f RRR ^i 

^ * 1 bc(b ~c) + ca(c -a) + ab(a ~b) <& %vm& %*m <jr i 
RRRR ; £f5R *Rf%- 

/bc(^ — c) + ca(c - a) + ab(a - b) 

= - c) + c 2 a - ca 2 + a 2 h - ab 2 

= bc(b -c) + crb - ca 2 - ab 2 + c 2 a 
- bc(b - c) + a 2 {b-c)~ a(b 2 - c 2 ) 

= {b~ c) {be + a 2 - a(b + c)} 

= (b~ c) {be + a 2 ~ab~ ac } 

= (b~ c){bc ~ ab - ac + a 2 } 

~(b-c) {b(c - a) - a{c - a)} 

= (b- c)(c — a)(b — a) 

= “(« - b)(b - c)(c - a) 

fWte *raf% : «re a ^ p ( a ) xra a ^ b ^ erti CT . 

P(b) = bc(b - c) + cb(b - b) + b 2 (a - b) = 0 *(wt?, ( a - b) a>r3 

^iM6<! i sure ?nWt femwRt TOrfe ^ sw feffi sw toh Swm* mi 

^RT T$j TO* «1 TOR | 

^bc(b-c) + ca(c-a) + ab(a-b) = k(a-b)(b~c)(c-a)., .(I) CW k *ref& S^f , a ,b,c 

>»’w»r «hj ( 1 ) (1)^4 fl = o,6 = i,c = 2 2H) = *(-0HX2) 

==> k = -1 

•'• bc (b ~ c ) + ca(c - a) + ab(a ~b) = -(a - b)(b - c)(c - a). 

« t a\b -c) + b 3 {c - a) + c\a - b) <R %*m <?r i 

5 ^ ^ m fefRt RR TO a 4? ifitarf b *f*, 

P(b) = b\b ~c) + b 3 (c - b) + c{b ~b)~ 0 

^ fetm* ^nf ( a -b) ?if^ ^ 

^° v ( c-£ *) ^ i ^RR 2R^ Rff^ 5T? TTT3JR 

Rff*t ^? v (a — 6)(^> - c)(c - a ) f%^ ^TfupR >R»j|f2i<r> ^rf*f i gR^ ^jf»R 

wut arc* ai?s TTf^rm ^ ^ k( a +b+ C ) ctto k 

aj'<pfD i 






... a \b - c) + b\c - a) + c\a - b) = k(a - b)(b - c)(c -a)(a + b + c) .0) 

a, b, C 43 33>=1 3TC33 ^RT (1) I 

(1)tr 4 a = 0,fc = l,c = 2 Era’ll?, 2 + 8(—1) = M~ 1)( _ 1)(2)(3)A: = -1 

(1) 4 k=-\ 

a\b -c) + b\c -a) + c\a -b) = -(a - b)(b - c)(c - a)(a + b + c). 


SwRSfl 8 i (6 + c)(c + a)(a + b) + abc W fcWfW fiwM m I ^ ___ 

mm ■■ mHta* a m ^ m ^ ^ a ^ ^ nft ' 

P{-(b + c )} = (b + c)(c -b- c)(-b -c + b) + (-b- c)bc = bc(b + c) - bc(b + c) = 0. 

&m* Saaro ^ (a + b + c) ms mts *n«w i a** ^ 

rap-aft* ^ « 4 ? 4 * toh 4*fc Svim tow CTO I W? W 

snara wife rap-aft* aswft TO. ^ *<« 2 + 6 2 + c 2 ) + m(bc + ca + ai) TOTO? TO, 
C33TC3 k 'Q m ^335 | 

... (b + c)(c + fl)(a + b) + flic=(fl + i + C)«fl 2 + i 2 + c 2 ) + m(bc + ca + ab)) .(1) 


a, b, C 43 33R 3TC33 iSRT (1) W5 | 

(1) 4 33C3 a = 0, b - 0 r c - 1 43® TO 


a=l,& = l,C = 0 3to 33TTO *n$, 0 = /r 431 


2 = 2(k x 2 + wi) 


/r = 0,m = l. 

^133 jt'Sm 433R3lro (6 + c)(c + a)(a + b) + abc = (a + b + c)(bc + ca + ab) 

^ * 45 ^twito sw mSm ®fran * 4 ^S«nTOt n*# 

f3C^J33 3*3f TO I 


a 3 + + c 3 - 3a6c = (a + b + c)(a 2 +b 2 + c 2 -ab-bc- ca) 


s{33 g{3l3 (33Plf3 2rf3F?lt 2R313 3»C3) •• 

a 3 +b } +c 3 -3 abc 
= (a + fc) 3 - 3a6(a + 6) + c 3 - 3a6c 

= (a + 6) 3 + c 3 - 3a^)(a + b + c) 

= (a +b-\-c){{a +b) 2 -(a + b)c + c~}-3ab(a + b + c) 

= ( a +b + c)(a 2 +2ab + b 2 -ac-bc + c 2 ) - 3ab (a + b + c) 

= { a + b + c)(a 2 +b 2 +c 2 -ab-bc- ca) 

(spprttaj^ ^2P-3pfsR5 3^3% 31331 313^13 TO) : 

a 3 + /? 3 + c 3 - 3abc 3 lf 3 te a P(a) 3 C 3 ^5 fl = -(fe + c) 3fTO 





?ffe^ 


p{~(b + c)}=-(b + c ) 3 + b 3 + c 3 + 3 (b + c)bc 
= ~{b + c ) 3 + (b + cf = 0 

a+ b + c , < 77 ^ + /> 3 + c 3 _ 3 a ^ c 

^ratfaw 5 ®-asfe> ^ 1 ? siMtei 5 J*ri ®«nm^ k(a 2 + b 2 + c 2 ) + m(ab + be + ca) 

SFT, A''S m if<R5 I ^ 5 ^, a.b'Qc 'SRJ 

a + b + c~ - 3abc ~(a + b + c) {k(a 2 + b 2 4 - c 2 ) + m{ab 4 - be + ctf) J- 

<*WPT«Wct tf = l,/> = 0,c = 0 Wtw fir = l,6 = l,r = 0 ife, A: = 1 ^ 

2 = 2(& x 2 + w) => k = 1 «£R* ] = 2 + w =^> w = -1 
.*. k = 1 4<r; m = -]. 

■'• + + c 3 “ 3a6c = (tf + b + c)(a 2 +b 2 +c 2 - ab -be- ca ) 

'S#*ra S 1 a' + fr' + c' - 3abc = i (a + b + c) {(a -b) 2 +(b-c) 2 + (c - o) 2 } 

\ 

•W •• a 2 + b 2 + c 2 - ab - be - ca 

~ ~(2tf~ + 2+2c“ -2ab-2bc- 2ca) 

" ~{(a z -2ab + b 2 ) + (b 2 -2bc + c z ) + (c z -2ca + a 2 )) 

~ —{(a-by+{h - cy + (c-a) 1 } 

(3 3 + b 3 4- c 3 - 3tf/?c 

- (c/+/> + c)(G 2 +/? : +c : -ab-bc-ca) 

~ —(a + b + c){(a- bY + {b-c) z 4c-<r/) ; | 

* I fl + b + c = 0 ^3, a 3 + 6 3 + c 3 = 3 abc. 

<o 1 a 4- b 2 + c 3 = 3 abc ^5, a + b + c = 0 a - b ~c. 

^rt^t <t 1 (a - /j) 3 + (A) - cy 2 + (c - a) ' $**fTO* ^ 1 

: *ff% A = a-b,B = b~c '£R%C = c-a. 

A + B + C- a- b + b-c + c-a = 0 
WT°v, A 3 + + C 3 = 3^5C 

^ (a - bf + (b- cf + (c- af = 3 (a -b)(b- c)(c - a). 

% 5 ?«| ’ ~ " --- 1 

I (^) a(b 2 - c 2 ) + b(c 2 - a 2 ) + c(a 2 - b 2 ) 

_(^) a"(b - c) + b 2 (c - a) + c 2 (a - b) 





-ft 2 ) 


(*t) a(b - cf + b(c - aY + c(a - b) 

(Z) bc(b 2 - c 2 ) + ca(c 2 -a') + ab{a~ 

(«) a 4 (b - c) + b 4 (c - a) + c 4 (a - b) 

(5) crib-cY +b 2 {c-aY +c 2 (a ~bY 
(^) x 4 (y 2 - z 2 ) + v 4 (z" - x") + z 4 (.r - v ) 
(3f) cr{b - c) + b\c ~a) + c (a- b) 


^ i 


x' - y 


y 


— 

w-V 


Z" - XV 


= * 0 


a b c 

(Tfsn'G CT, (a + 6 + c)(x + y + z) = ax + by + cz. 


«.^( fl + 6 + <■)(«/> + ftc + ca) = abc *8, TO TOM CT, (« + ft + X = £+ ft 5 + £ 


( Rational Fractions ) 

a + a + 1 ^ ^fK*t 


cw 


4<J 


(x-a)(x-b) ( a-b)(a-c ) 


'SvtT 5? c I i i ^ : 


a 


b 


c 


{a - b)(a - c) + (b - c)(b - a) (c - «)(c - *) 
a ^ c 


— + 


5fSJt<H : <nf*t 


(a-ft)(a -c) + (ft-c)(ft-a) ' (c-a)(c-b) 
a b c 


+ 


-(a-b)(c-a) + -(b-c)(a-b) ~(c-a)(h-c) 

_ g(fo — c) + b(c - a) + ~^) 

- (a -b)(b -c)(c- a) 
ab - ca + be - ub + act — be 
- (a - b)(b^c:)(c - a) 

0 


+ 


(a - b)(h - c){c - a) 


- 0 




a 2 -(b- c ) 2 if - (a-_yT_ + 

(cv + £*)” b~ (a + by—c (b + c ) —a 


(a + h-c)(a-b + c) _ a + h-c 

7fS(ti^ ; 2JSN ©Tflv^t = — -- / , 

(a + h + c)(u -b v r) a + b i i 

(a + h-c)(b-a + c) _ b - a + y 

=- ‘ , — ; - “ ' 

(</ + /> + r)(c/ + />-x) (/+/) + ( 






(f'ij 


= ^ ~*~ ^ b)(c ci + b) c + a — b 
(b + c + a)(b + c~a) a + b + c 

£Fr3<flfif= ct T^ZX + ^z^+£ + c+_a-b^ 
a + b + c a + b + c a + b + c 
_ a + b — c + b — a + c + c + a — b 


a + b + c 


_a+b+c 
a + b + c 

\5 I TRffff ^ : 


= 1 


(ax +1); 


+ 


(ay +1)' 


(x - y){= - x) (x - y)(y - z) (y-z)(z ~x) 

5 PIM 5 T : 'SHrS <nf*i = (f L V + l)')( V’-c) + (^y + l) 2 ( z - Y ) + ( az + 1)2^ ^ 

(* - yXy - z)(z - X ) 

0 ) 4<im = (a ! x 2 +2ax + \)(y-z) + (a : y 2 + 2<jv + I>( z -,) + ( a V + 2az + l)( x 
- a2 ’+(y-z) + y 1 (:-x) + z 2 U-y)} + 2a{x(y-z) + y(.- x) + z(x _ y)} 


(az +1) : 


(I) 


- V) 


+ b-2) + (z-x) + (.v- y)} 

fiw J(y - z) + y 2 (z -x) + Z+ - V) = -(.V - y)(y - z)(z - x) 

x(y - z) + y(z ~x) + z(x - v) = 0 4?; (}’ - z) + (z - x) + (x - y) = 0 
0) ^ ^ = - a\x - V )(y - z)(z- x) 

^ff*t = r a (- v ~ v)(>’ -z)(z~ x) __ ^ , 

( x_ ~ v)(>’-z)(z-x) a 


frftw 8 I 5 T^f ^ : 


i, 2 * . 4x 3 8x 

+ ~- ■ + ——- + 


x + a x 2 +a 2 x 4 +a A a* - x* 

'Q ^ 


8x 


4jt’ « 4 -x 4 +2r 

- x —--——_ 


4x’ 


x 4 + a A 


4 4 

a -x 


f^#9, viR° OTinWf = _ —— . 

2 2 


2.x a 2 - x 2 + 2x : 

2 ' * i """ S " ‘ 

x +a- U--X- 

xf I 2x 

A + Cl u — x~ 


2x 


« - .v + 2x 


<v“ - x 


X 4 

' + a 4 

a* - x x 

<7 4 

+ x 4 

4x' 

a 4 

- x 4 " 

a 4 - x 4 

- + 

4x 3 

_ 2x 

> 1 

a 4 - x 4 

x~ + cr 

-> 

+ 

2x 

cr 

+ x~ 

i 

cr 

i 

- x~ 

- v“ 

a + x 

i 

i 

cr 

■) 

x~ 

- X 


4X f, 2x 4 ^ 
1 + 


V 


4 4 

a -x 




\ + 


2x 


CC — X*~ 








^ : 

^?f : 


i I 


6 + c 


+ 


c + a 


+ 


a + b 


(a - b)(a -c) (h- c )(b -a) ( c-a)(c-b ) 

a 3 -1 £ 5 -l c 3 -1 


+ 


+ 




(a - b){a -c) (b- c)(b -a) (c- a)(c - b) 

bc(a + d) t ca(6 + d) < 3 &(c + i/) 

T* —---— 


{a -b)(a - c) (b-c)(b -a) (c- a)(c - b) 


8 i 


a + a“ + 1 


b 3 + 6 2 +1 c 3 + c 2 + ] 
+-+ 


(a - b)(a - c ) (6 - c)(6 - a) (c- a)(c - b) 

a 2 + be b 2 4- ca c 2 + cib 

+ -+ 


_ ( a ~b)(a-c ) (b-c)(b-a) ( c-a)(c~b) 

^Tf\f*fa ( Partial Fractions ) 

f^tf®rStn c*n*r*w <rc*r ^ c*twr^ ^nwcfrra 

^ | s^f] TTT5P, ^ x ~ ^ 


3x - 8 2(x - 3) + (x - 2) 


x 2 - 5x + 8 




l 


+ 


^rra, - 

X 2 -5x + 8 (x-3)(x-2) x-2 x-3 

'®?|T\£*t i 

^ N(x) « Z)(x)^»^ x t>toj ^ m N(x) ^ *Mt D(x) 4<j m\ 

^SlW (Proper Fraction ) t N{x) 4<j to ^ D(x) 4<l mm 
^ «J|W (Improper Fraction 


cw, 


x 2 + l 


(x + l)(x + 2)(x - 3) 


SRf 5 ® 


_ 2x 4 X 3 + 3x 2 + 2 _ _ 

- >S- f 

* + 1 x+ 2 

ct, mfs tm w ^ m ?n*rm %w ^ 

< 5 ? rf^%PT ^<3 v5SfK*l1t>c<P 4^5 («N^T) ci)^ s^spf 

Trm i 

■> 'j 

x + 3x“ + 2 fS 

---— = (x“ + x - 2) + 


x + 2 


x + 2 


^-lr, 5t&\s<3 






£f<ps ^isf^ 'S’fKPf ^T, 'ST fa^fl 


wtot toti i 


: tj*r 'S ^e^HTr^ sfTC^ f^¥ C^TC-Tt ^’f1*R s t *Tt 


5r _ 7 

^vf|r^cf ^ j - m&fr '»^fI?JI*f sRPT*f W i 

(x - l)(x - 2) 

~ 5x-l A B n 

’TCWT: **fa, -——— — —- +...(1) 

(x - l)(x - 2) x - 1 x - 2 

(1) m (x - l)(x-2) m «*! *nt, 5x- 7 = A(x -2 + B(x - 1).(2) 

?n x m 'mm sri \ (2) m x = 1 ’fit, 5-1 = A{\ - 2) + 5(1-1) 

^1, — 2- -A, :. A-2 

^Kfa, (2) m x = 2 <iPic<j ’fit, 10 — 7 = A(2 — 2) + B 

% 3 = B, .\B = 3 

5 v 7 2 3 

*£m /4 v£flR B m (1) 4 ?f*0 ’fit, ---=-+-r * ^ffst 2Tr5 ^1°^ 

(x - l)(x - 2) x - 1 x - 2 

^n^f*f^ ^5?fts5c*r toti i 

■S^J : gpspg '5^f1?*f1^ «?|TvC*f 4TO CT ^fR^I WIC& ^1 ’tfw To C*f*Tt (TH^S I 

_ 2 3 2(x- 2) + 3(x-1) 5x-7 _ 

= --1-— ---- — ^1*1^ 

x-l x-2 (x~ l)(x-2) (x-l)(x-2) 

T + 5 

5 i ———-'»?psj*f sttoi m i 

(x - l)(x - 2)(x - 3) 


^ x+5 A B C 

m, ---+ — — +--.(U 

(x - l)(x - 2)(x - 3) x-l x-2 x - 3 

(1) m ^oU’PTOs (x - l)(x - 2)(x - 3) « c f TO ’fit, 

x + 5 = A(x - 2)(x - 3) + B(x - l)(x - 3) + C(x - l)(x - 2).G 

(2) m X m 'SflTO SRI I 

(2) m x = 1 <rfTO ’fit, 1 + 5 - A(- 1)(-2) => 6 - 2A => A = 3 

mm (2) m x-2 ^fro ’fit, 2 + 5 = £(l)(~l)=> 7 = -B 

:. B = -1 

mi (2) m x - 3 ^f*TC5 ’fit, 3 + 5 = C(2)(l) ^1 8 = 2 C ^ C = 


A,B mi C m *tfi . (1) 4 <ifro ’fit, - 


x + 5 


(x — I)(x — 2)(x — 3) x-l 


7 4 

-H- 

x-2 x-3 


^ftt ^Tfiv^ra mifm v^iv*] i 









(th 


^TP® ^TPS "^'Q<5 ^TSfK 33f, ^ ^f?T \5ffl 

^TPs ^’P^T ^jJJ'5? ^^5 ^ I 


(x-IJx + D) 

« I --—-- CTS «I 

(x - 2)(x - 4) 

: *jf%, -~ V ~ ] ^ A + ^ = 1 

(x - 2)(x -4) x - 2 x - 4 

(l) 4<i (x - 2)(x - 4) m\ «*t to ’nt, 

(x - l)(x - 5) = (x - 2)(x - 4) + A(x - 4) + B(x - 2) 


A B 
+-+- 


( 1 ) 


( 2 ) 


(2) <fra$®?ra* x = 2,4 *nt, (2 -1)(2 - 5) = A(2 - 4) *1, A = - 

2 

^ (4-1)(4-5) = 5(4-2) % B = — 


lim a ^ B 4? *tr (i) $ *nt, ——~—I = i + —-_ —1 _ 

(x - 2)(x - 4) 2(x ~ 3) 2(x - 4) 

*rt ftpfa ^rfsf*r^ *•$let t 


frrt^‘1 8 


(x - l)(x - 2)(x - 3) 


^f-Rs ^r*f ^ 


. ABC 

= 1 + —— +-+- 


( 1 ) 


: *#, - 

(x - l)(x - 2)(x ~3) x-1 x- 2 x - 3 

(1) 4? (x - l)(x - 2)(x - 3) m\ « c f TO ’Tit, 

X 3 = (x - l)(x - 2)(x - 3) + A(x - 2)(x - 3) + B(x - l)(x - 3) + C(x - l)(x - 2).(2) 

(2) x — 1,2,3 <jPic?j ’fit, 

l = /l(-l)(-2) %A = ^ 

8 = B(l)(-1 ) =n, B = -8 
W 21 = C(2)(l) % C = 


27 


A, B ^ C (1) 4 3fel ’fit, 


(x ~ l)(x - 2)(x - 3) 

3T ^ff^f | 


= 1 + 


1 


8 27 

+ 


2(x -1) x - 2 2(x - 3) 


'Q 4<P*j|\sfaf i ft tjs^ffppjs 4??, ^IUt? TTC3J <>(.{] ^ | 







\Sc&v$<q 


bo 


<t i-f ..- toto wi i 

(x - l) 2 (x - 2) 

_ ^ X A , 5 , C 

i ^ - 5 -—- 1 . . ~7 H.. 

(x - l) 2 (x - 2) x-1 (x-1) 2 x-2 

(1) 4? (x - l) 2 (x - 2) m\ «®r to ’fit, 

x — A(x — l)(x - 2) + B(x - 2) + C(x -1) 2 .(2) 

(2) v£i?r x = l, 2 ^nt?rr *nt, 1 = 5(i - 2) B = -1 



4^ 2 = C(2 -1) 2 2 = C => C = 2 

(2) 4 x 2 4? TO ^fv4 to *nt, 0 = ^ + C ^t, /! = -C = -2 

w amc 4?-m^ (l) 4 *r$,-*-= ^—+ - ~ -_- +— 

(x-l) 2 (x- 2) x-1 (x + 1) 2 x + 1 


Tn farm i 


^5< : w TO 'Q %Ps t%l C3TOI ^ I 


I 




(x - l)(x 2 + 4) 

X 


c'srrtfM stto ^ 


A Bx + C 

+ 


(x ~ l)(x 2 + 4) x-1 x 2 + 4 


( 1 ) 


*+'«-• (x — l)(x 2 + 4) ’$ c f -TO *fft, x = A(x 2 + 4) + (Bx + C)(x -1), 


( 2 ) 


(2) 4 X = 1 1 = ,4(5) => A = - 

5 

x 2 <3 x 43 TO TO *flt, ,4 + 5 = 0. («) 43° v C - B = 1. (8) 

(3) ^4 y4 = -*nt, 5 = -- 

5 5 

1 4 

(4) ^°s 4 5 = — *nt, C = - 

5 5 

4*R, ^,5«C4^>rt=T (1)^4 <llTO ’fit, 

1 x 4 

- + ‘ « - 

- -= —^— + —i = —-^-2- 3t Ml I 

(x-l)(x 2 + 4) x-1 x 2 -4 5(x-1) 5(x 2 + 4) 

-ww : w to fcvira?* to 5 43° to^? *fa<n\<fh ^ i 
















"v 


^ 1 ’/ ^-7“T ^ ^I?f[Wt SRSpf ^<J I 

X (X* +1)" 

-!_ =A + JL^Q + D , Ex + F 

X 2 {x 2 + \f x x 2 x 2 +l UUAf . 

(1) 43 x 2 (x 2 + l) 2 ^RfT ««t ^ *ff$, 

1 = Ar(x 2 +1) 2 + 5(x 2 +1) 2 + (Cx + D)x 2 (x 2 +1) + (Ex + F)x 2 

(1) 43 x 5 ,x 4 ,x 3 ,x 2 ,x 4?^ 43?.3*335 *m TO *rf5, 

^ + C = 0, 




5 + D = 0 


2A + C + E = 0 
2B + D + F = 0 
A= 0 


5 = 1 

^ + C = 0 tfa ,4 = 0 3%3 *f|$, c = 0 

B + D = 0 Ca 5 = 1 3%S off^ /) --1 
2A + C + E = 0 C® ^ = 0,C = 0 3fcl 31$, 5 = 0 
2B+D + F = 0 Ca D = -1,5 = 1 3f*o 31$, 2-l + F = 0=> F = -1 
-'• ^4 = 0, B = 1, C = 0, Z) = -1,5 = 0,5 = -1 

( l ) ^ ^ 5 , c ,/),£,/ 7 43 3 i 3 3 ta 31 $, 

__?_ , 1 , 0-1 , 0-1 _ 1 1 1 
JrV + D 2 * 2 r + 1 (* 2 + l) 2 x 2 x 2 + l (x 2 +1) 2 

31 ]%<# i 

31<B? : 

■* 

3333 33 : 

. x 2 +x-l 

> 1 ~3-2- 

x + x — 6x 


(x-l) 3 (x-2) 


* i 


x 4 +x 2 -2 




1 


i 


X 4 + 3x 2 +2 
2x 

(x + l)(x 2 +1) 


il C3R 31^ 3f%33? 

(^)a 2 +b + c (tyxy + yz + zx (3) x 2 - y 2 + z 2 (V) 2a 2 -5bc-c 2 








to* 


*i (/) ^ a + b + c = 0 a 2 +b } + c 3 =3abc 


(ii) P(x,y,z)- — + — + — 

y 2 


(iii) 


x 


12 4 1 

_I-— -)- : -- i)?' ' 3 T^® S T VH 


1 + x l + x~ x -1 


x-\ 


\5*T7nJ '5t«lK W C^HfS *1$^ ? 


(<j>) i NS ii (*!) ii « iii (*1) i « Hi W M* * 

X 3 + px 2 - X - 7 4? x + 7 i 4$ WD* » ^ 8 ^ 

^33 *Ft« : 


\S | P 'ilH <?NS ? 

(3f) _ 7 (-it) 7 (1) y O') 477 

8 I '® C T*F' F T ? 

(*) (x - 1)U -1) OO (x + l)(x - 2) («) (X - l)(x + 3) 00 (X + 1)(X -1) 

o-1 y 4 - 5x 3 + lx 2 - a ^TPi"^ X - 2 CT, a = 4 

I 'tn&tt, P(x) = x n - a , CT^TTTf n «Hlff *J^TC*IJT W a 

(^) ( x -a) ^ ^ Q(x) frfa -** <?& 

P(x) - (x-a)Q(x) ^5 I 

(*) n cm ^*ilt <?r«t« 75, (x + a) ^**1 ^ <W ^ £>(x) ^ ^ 

7R P(x) = (x + a )0(x) ^ i 

<i, ^ <r, P(x) = x" + a , C*i*rfi77 « IffWt a ipnP i « ^cm *R*m 

otwg CT, (x + o) n£j<p!15 ^^i 9 I! w t<p t a’ 5 H Q(x) f^^rr c^r, 

P(x) = (x + a)Q(x) ^ i 

VI TOT P(x) = ax 5 + bx A + cx 3 + cx 2 +bx + a 75*IT75 a,b,c <£RK a* 0, (Xm <71, 
( x _ r ) zjfpf p(x) ^7* (rx -1 ) nQ P(x) i 

& I ^‘’fl T n3> i^?ra c f : 

(i) x 4 + 7x 3 + 17x 2 + 17x + 6 
(//) 4a 4 + 12a 3 + la —3ci — 2 
(iii) x 3 + lx 1 + 2x +1 



(Stb'oii 


(iv) 


(Vi) 


x(y 2 + z 2 ) + y(z 2 + x 2 ) + z(x 2 + y 2 ) + 2xyz 
(x + l) 2 (y~z) + (y + l) 2 (z - jc) + (z + i) 2 (x - y) 

b 2 c 2 (b 2 - c 2 ) + c 2 a 2 (c 2 - a 2 ) + a 2 b 2 (a 2 -A 2 ) 


v 1 1 1 3 

m + + = ^ ^ CT, Ac + cq + cib — 0 Wf, a = b = c 

a b c abc 

iii 3f*t x = A + c-cr, y = c + a-b 43?. z = a + b-c ^3, ^ (Tf^Jtvs 

Jr 3 + y 3 + z 3 - 3xvz = 4(c 3 + 6 3 + c 3 - 3aAc) 

! 33®1 3>3: 

( \ a b“ c 2 

{a) -+-_ + --- 

(a~b)(a-c) (A - c)(A - a) (c-a)(c-b) 

(b) ---+-*_+ . c 

(a - b)(a - c)(x - a) (b - a)(b - c)(x - b ) (c- a)(c - *)(x - 1 ) 

( c ) ( fl + b)" -ab | (A + c) 2 -Ac (c + a) 2 ~ca 

(b-c)(a -c) ( c-a)(b-a) ( a~b)(c-b) 

/j* 1 . 2 4 8 16 

(«) ————4-—4-- H——-1- 

(1 + v) l + x~ 1 + x l + x K x l6 -l 


i'S I ^Tf?j*l3S Sf33*l 3>3 : 


(a) 


5x + 4 
x(x + 2) 


(b) 


x + 2 

x 1 -7.v + 12 


(c) 


x 2 - 9x - 6 
x(x-2)(x + 3) 


(e) 


zjv x“-4x-7 x 2 

(</) - - - /» — •* 

(x + l)(x 2 + 4) (2x + l)(x + 3) 2 

I p(x) - lx 2 - 3x + 4x 4 - a + 12x 3 

(^S) 3^3^13 '413 C*T3 43° 43# wfhf 314t3 3^*ftft3 1 3 , 3 3 pftyg | 

(^) P(x) 3^3'3#<5 43# (x + 2) a 3T3 3>3 I 

(*1)3^ Q(x) = 6x 2 - X 2 - 5x + 2 43C*K4 = 0 33,3*3 P(x) 43°, Q(x) 43 

v 2) 

313133 ^3133* ft«f3 3*3 I 

><? I X, v, 2 43 43# 3s^t ^Tf, F(x,y,z) = x' + / + z ’ - 3xvz 
(3) C331'S <3, F(x,y,z) ^Tl 43# 3lf*f I 

(3) F(x,y,z) C3* ^313S3* fef33 335 43° 3# F(x, V,z) = (), x+ \> + z* 0 ^ 3 , ^C 3 
W31'S <3, {x 2 + V 2 + 2 2 ) = (xi> + vz + zx) 





^8 


(’t) x — b + c — a> y — c + a — b z — a + b — c ^<5 C*f, 

F(a,b,c)‘- F(x,y,z) = \--4 

^ l X 41 <ttf*f ^Tt, (x + 3), (x 2 - 9), (x 3 + 27) (x 4 - 81) 

(^s) 4^ 2^ ^ 41K ^f 5 ^ ^°v*f ^ ^ I 

3 , ^yn 

x + _ (^> vsn°t%<p i 

X 2 - 9 

(?t) sm, 411 2fr$]OT f^ ^Tf*ra ^rsdto *Rl®raiC*t 

2f^»Pt I 

i«\ l (x + l) 3 > , + (> ; +!) 2 

(^) x ^srmr?i <r<fai ^ 4i\ x ^ ^ ^nan, ^ ^ * 

<p?f i 

(<) y ^rM ^ >> s*tot xrar, t*u wt 

\g 1 

(9f) x SQ y b«ic<^ f<ic.<&*i'l <R I 





wrf^fes ^^frc^rmtc^ra « 4? R*ift® ^’1^ fim R37R® 

'^TwrtHr ^<n $c*ic^ 1 ?tR® f*w?i ^t^t^tnjpi Itor# w®p3 ®f^i ^tt^r 1 

^nifrfsi^ ®h>\s<] Urn’ll?]ICT<I ^‘‘TfWBT ®l1t 0 lK<f> 'AHC«11t>*Tf ! $rH lt fT^ | $ TR'SFRS 

'*llt«llMl<5 WR ‘«T? >aif®c. , *t s *f >f” ! T§ W<1«M<1 f OT «TF^ ^ «T^rcn ^Rt*t 

^Tlc«1tHf, f 1 ^?! *RTC?I sflfjcfl if}??. 

^*mtwr? ^f^T® %? ^rrcerrb-Hi ?Rt ?r? 1 ^rf^TFTH c*t? ssrcpt ^t«JK’iHpr 4 ?? 4 ? R^s? ?t?e{B 
^*t? f%f$ '®JfWlHl G sfSTR^ ^5RT f%f ^TSPTTT Wf i 

C*fOT f*W^1 - 

> m°n ?n*m *mR? 1 

> ^«JK 5 TMCTra fr<1*nOTJ3 '3*f? fst% 3R3 ^‘ ! 1R7'$WT sp^H G t 

> far^t®?? ^wia, ®?r7^ g ^^rprrswT gtstr g sjc?n^t <mc® ■ s ihw i 

> g^m«? mw g fif m^i *ti<kr i 

> Sr*TR<i ^*i*rRr sm 'G sort \ 

« (^) ^NTM^r ^twtssn 

%£§? «rc*ii<si £ft? \boo wi 'snc^t R?jt® {sj<p *ife® %nr.*M? w^iff IRftsr? ctoj ^^3 
®<RH< ( Theorem ) <( c Rl ?>£*R I fc'TWnfS ^T? R^TfpTC? 

*iRfR» 1 «FMt ?ra arm iooo wa ^>rn:?t fipjfhr ^*f*n*n1!> to *n?«n %r 1 

^fcfTC’TNlCTS ^■'t'TRT Rf%jf®tt? GRR ?RT ?BJ I R^?t*tfR?i ‘‘T^Tra 4? T$$J GRH CW'STTt I vstt 

c^fwf swm cst'GTn ^ 1 f*RsFf«JRr «a? fifsrr^ wtftfw® 1 

>5? <J«fal <3 f%^ Wlc«llc>^f ^I<K<1 ! 


'O-i 




g-^ri _ oi1%® cwt ^ 'G^ra 

C^3JWT? >iV)f§<1 Tfsrp 1 


,4 



fr>S 3. i >T5I7^[^ fer§®! 


, Sl5'V5?I 







o-* 43 ABC 43>f& 34W# fi31?5? i ZBAC 44t<M3 43S, BC 4fa^ l BC 3jf%^s?3 

<333 C33X31 3’ 5 fX3H?) 3>3X3 43 C3 CW1 ^X3 *)4M»l*t 3?.3Tj 31^S3 ,45 <3 ,4C 43 <333 3*#^ 


<p<kg 1 ^T^r?I W ^(.<1 


5C 2 = ,45 2 + ,4C 2 

431X3 BC 2 = BB 2 C 2 C 3<CW<I CWF3 I 

ab 2 = aa,b,b 

AC 2 =AA t C,C ” 

■&31^m3i3, 431$ 34C3|% 14 ^X$t 3 (f&4 : 0.0) 
33X313 3S3?f 31^3X33 fri3J 3314X3 8X3.13 <3 
6 C3.f3. ^X3 ^31X3131X33 ^331X313 313JX3 3*08?$ 
331 313 43 4fa^3 frf3f 10 X3.13 ^X3 I 
ojij3j3«lX3, C3X33X31 ^ 31^3 frrX3T3 313JX3 a#3 
31^3 fr3J WR 3^3 I 

f3X$3 ^3313]1$ ^31X3131X33 ^331X313 f33fta 
ssf^m f^3lX3 3f?lf$a I 

'©•’^ 





f54 : 0-0 


(33131 [4^3 43ft> 31^3 <333 3ff^5 3^33^3 WW 3133 ^ 31^3 $33 3i%a 3<'C'^"4^X?I3 
C3\3W13 33f%3 3313 ^X3 C3X3T?? 3t^X33 ORS^ C333f& 33X313 ^X3 I (t$3 : 0.8) 3^ 33 I 


A ABC 43 BC 31* oifa^'S? 431333 ^ 31* 3314X4 ,45 <3 AC. 


A 



fe2 : \5.8 

BC 31*3 $33 3f%a 33X4X43 WW 3)33 ^ 31* 3314X4 AB <3 AC 31*3 <333 3%a 
33t3>43C33 CWl^ 34l%3 3313 | 

BC 2 = AB 2 + AC 2 
^Ja3t“, ZBAC 433$ 33X33 c 1 I 


^3T53333i3 ^31331 33Xa 3lf3, 3ft A/45C 43 AB , 5C '3 C’3 31*3 X33T 3314X4 6 <71 .fa !() X3.fa 
<3 8 C3.f3 *3, al*X3 ZBAC 3J3*llt 33X333 3X3 I 
C3X5a, AB 2 = 6 2 3. C3. ft. = 36 3. C3. ft. 









BC 2 = 10 2 T CR. ft. = 100 <J. ot. ft. 


-4C 2 = 8 2 T CB. ft. = 64 T (7T. ft. 
/. BC 1 = 100 = 36 + 64 = AB 2 + AC 2 . 
ZBAC = 90°=RRFmi 


A 



« 0*0 m (Orthogonal Projection) 

1^5? : <rtri ftftt <j^tw c^t ^ 

ftW? C?J*IH 'S‘ ! Ta 'Sfftw ^JTTT I 


W?R#, AT *a^pt5 fafw§ Ji<iqw^n ^ p Rft?; c*M>IWI (fM w.vb ) i p c?^ XY 
C3*IH vsi%\5 af? pp' ef? pp' ^ *fr wft*^ P' I 

P ' ^ ^ p ^ ^ I ^ C=TO f^g <R*Tl<J c^rt f^p 

^ f ^51 w 4 qmt <ro> ^,c^n R<ro*n? «*m *r? cw? 

®T^ ’Sifcc’^ ft*£ i CR CSpCU ^fwWC Tfl fcftj ^ I 

P . 

B 



P A' B' Y 

f53[ : vD^ 

c?*ff XI VQ^ C^tCTT f%^ p 4?° C<I^x^T /4P \5f| %^ o| I 

Grtt^pfir *P? : 

/4P C?P*Tl?J*f? ^ITSft^XW ^ 'Q P (fi>4 : v O.'Js) I 4*lR A 'Q 5 ft^X C^TtR* AY 'G*f? \i|ftw 

^ AA'* BB' i AA' TR%X A' BB' Rm ^ff^ B' l A'B' c?Wlt 

AT C<J^IH AB GWItEM? ^ ! 


c^lt TO *P? WFR RNTW ft<ft 'Wf | Wit Y£' AT C3*ltR 'S*R 

AB C?W^C*Rr RR «(R»w*f {Orthogonal Projection) ?®lt ^$h 

i I C^H^t C3*tf? 'Q^ra 4? C^n 15ff%v5 *RT<I Y R ft*wt ^ ft^jR *p? t 

I C^tC^l ^S V T5 «T^ ''N ' s ff%W 9 f ft 5 *X l '?K 5: T ®T^ 'i|f»WC^ "^RJ i 

w i c^HRt c?r^ rrtr ^ i 

W.^b 4 AB GWt’f AT ?pf ,45 = ,4'P' 





$*MtOTj?r $*ra f^t% to w mm to *15 

^jf^pf^ Splffi I 

^1t*il «•« 

1ajvgc®i?r ^rcspttf* ^ ^fcwai $ c^n:^ *rfp^> ^ ^ «’ra 

sfe, ^^ frow 4<R & ^ ^ OT^t 4<tf& >3 4* *3*ra TI5^B*W ^TO? 

5 flpTO? %K<t 3 ^WR I 

fo-R fi*5R : TO ^ftr, ABC RT ZSCA W^, ZS^TOTC^ ft 9 ®* <rt* ^ T^TOH 
7 ^^ mm *i<*it 3 rs gc^ ac i 

BC ?f^s!Sj*H 'Q‘!»ra AC ®TM CD (f&3 : '3. < \) I mvs CT, 

ab 2 = ac 2 + bc 2 + ibc-cd. 

sf 5 ^ : BC Rl^3 ‘3fsfoUt*ra '3 , T5 AC oifoc**?»‘^f CD 3,'STTRI /SABD >t*J(A>l^t fSr^s? 

i£RX ZADB J i»i(. < p! e t ! 

AB 2 = AD 2 + BD 2 

= AD 2 +(BC + CD) 2 [ :BD - BC + CD] 

= AD 2 +BC 2 +CD 2 +2BCCD. 

:. AB 2 =(AD 2 +CD 2 ) + BC 2 + 2BC CD .(1) 

AACD RTO 5 ^ far^Sf ZAZ)C I 

:.AC 2 =AD 2 +CD 2 . (2) 

(2) >i 31 < i ?i e r ac 2 (l) <iPita *nt, 

AB 2 = AC 2 + BC 2 + 2BC ■ CD [arfM 

^*wmj *-8 , ^ 

CTC<MOT t fa rs ?: ^ <n^J 'S^ ^1 c*m ^ <1^ 'Q^ ^riw 

mfc ^r:to ^ m$ c^reroi arcsfij <b 4? ^ 'aifo^i^r? <t ft©*f 

*fffot«t ^1 1 

fanis^: aabc ypm^ fcpgm zc ^ ft*®* m ab \ *r*ra ^ 

zc^ 5C 1 to^s, sc (fe o-v-^) arc* sc 'q*r 

(f^aj ; *p? ad i mj& cto bc <3^ ac ^ cd 1 


A 













f&35 : 'S'b' (?>) f&3!: O-lr (’I) 

afsrtt : A ABD 43 ZADB WTO I 

.-. AB 2 = AD 1 + BD 2 fc*MTO].(1) 

sm to BD = BC - DC 

ftfta to BD ~ DC - BC 

:. S'oawta BD 2 = {BC- DC) 2 = (DC - BC) 2 

- BC 2 + DC 2 - 2 BC - DC 

= BC 2 + CD 2 - 2BC ■ CD [ V CD = DC] 

.. BD 2 = BC 2 + CD 2 - 2 BC ■ CD .(2) 

Trsftwr (i) 'Q (2) vW'Qjft m 

AB 2 = AD 2 + BC 2 + CD 2 - 2 BC ■ CD 

3t, AB 2 - AD 2 + CD 2 +BC 2 - 2BC CD .(3) 

TO13 A ADC ^5? 4^* ZD WTO 

ac 2 = ad 2 + cd 2 [^vnpmncw ^*imr 1.(4) 

^3TO (3) 'Q (4) sc* *nt, 

AB 2 = AC 2 + BC 2 - 2BC ■ CD. [firfrs] 

ft. g.: c ft*x cto* zff 4<i ^ ^rr^Tcsr 43^ m3 gf^n^ to sm \ 

43?. ^tsrR’tHtPRi 033 to 

j sc§ wfor fro _ 


:> i W 3 ?f% Q\^a cto >i*jc<Mt®Ri 31^3 toto w ftqin 4 TO w totro 

^RII ^TO?. BC ■ CD = 0. 

^ i ^3*3137 0-0 'Q ^33737 0-8, ^33137 O-i 43 f%f%3 *333 I ^33137 0-0 *3 ^s33t37 

o-8 C3> §33m7 «•> $*t*nwre to m i 

^37TO m3^ ^5 

A/45C 43 CTOf, 
it I ZC ^ s 1C < Pl e t 5.(3. 

Z5 2 >^C 2 + 5C 2 


[$33T37 o-o] 










* I ZC WTO TOT, 

AB 2 = AC 2 + BC 2 [^TOJ \5-iJ 
« 1 ZC :5 JTOR c tTOT, 

AB 2 < AC 2 + BC 2 [^1*fTO 0-8] 

fwm ^tot s.vs vs ^^rmr «.s f%f% TO 

| k£)^ ^TOjIlS <jsvs<Ts <50=1 <4f& 4TOflC«1lfa*JlC>H tjj-pf'efl'Pfj ' ! lt%f^s | 

V (t (4Ttt*ffc®1 iPtaIC»M 

cwrwi u^mm toto<? wH, ^%s 

£ ?tsa «*ra ^fw to ( 

! EABC 4<J AD flC , 

^TTO <t><jgvs TO w, AB 2 + AC 2 - 2 {AD 2 + BD 2 ) 




iBC^m **ra (fM : o-}6 (^)) 4?°, £C ^ §*ra (ffcg (*)) 

«W®f : A/4SD v£)?f Z/4DS BD ^TOt*f<T ^‘‘TS AD c?Wf?T W aife^ yf DE 

l&ol1 to] | 

•"• ^ic^ic^r? ctoi ^tatwiaipra ^ 9 f 9 fiwH f^f% ^>n« [^tot o-«] 

^m\ *nt, AB 2 = AD 2 + BD 2 + 2 BD ■ DE ..(>) 

WRT3, &4CD 4? ZADC *jTOW ^ DC C<J*rm (to (*) DC C$m ^toc-fo 

(toi o.s> (*t)) ad Gr*t?r w? T sjf%^ 9 t de. 

:. tos ^totto<j 0-8 ) ^ 

-4C 2 = /fD 2 + CD 2 - 2CD • DE ..(*) 

?#TOf (i) vs (^) CTO TO ^flt, 







AB 2 + AC 


= 2 AD 2 + BD 2 + CD 2 + 2 BD • DE - 2CD ■ DE 
= 2^Z) 2 + £D 2 + BD 2 + 25Z) ■ £>£ - 2BD • £>£; 
= 2.4D 2 + 2BD 2 

= 2 (ad 2 +bd 2 ). [spsnfch®] 


V 5D - CDi 


f^nsi®: 4jK3iiRif33nR3 ^33013 fsi^csf? 31^ ^ 331313 1^43 i 

3#, A^5C 5C, CA 'Q AB 31*3 Ml 33ftiR3 a,b* c i BC, CA « ^5 31*3 <333 
33J31 AD, BE <3 CF 43 ftr3J w rf, e « /. 

4x^^rrMf%n7f3 $33131 3it, 


^S 2 + ^C 2 = 2(,4D 2 +BD 2 ) 


31, c 2 +b 2 -2 d 2 +\-a 

l U ; 

31, /r + c 2 = 2d 2 +2- —a 2 

4 

31, b 2 + c 2 - 2d 2 + — 

2 

31, d 2 = ^±£^1 

4 


V BD=-a 
2 


<3*J3i3oTC3 31^331 313, 


-> 2(c 2 + <r/ 2 )-6 2 

e“ = ————-—■— 

4 

f- = 2( " ;+ ^>- c: 

4 

.'. C33R1 f3J^Sr3 31*3 (R31 ^SFHT 313^ 33J3PP 
*11313, 

rf 2 + e 2 + r = Ml±£hiL + 2(£l±£!) 

4 4 

3 2 ; ^ ->. 

= —(a + A + C“ ) 

4 


WK1313 I 


6 2 2(a 2 +*r)-<r 

■— + —-- 

4 


7 ,7 7 


3{<rr + 6“ + c z ) = 4(d 2 + e 2 4- f 2 ). 

3^3!“ 3=T1 313, C34R1 f4«Ce?<i f^# 31*3 *333 3’fW5J R^3 

%^Sr3 33131503 ^33 3J%5 34^33303 C^5JW13 33ft3 3f3 ^H33 3T3R 


\E 

f\ b 


3 33f§3 1%3'S c t 


33134^! *f3l^ /_(' = 3i|(.344 43° AB *C3 







c 2 =a 2 +b 2 
a 2 +b 2 +c 2 =lc 2 

31, —(d 2 +e 2 + f 2 ) = 2c 2 
3 

31, 2(^ 2 +e 2 + / 2 ) - 3c 2 . 

331 313 3373t*ft fsn*c®?3 33J3B03 <333 3*fo3apT3g733 wwra 33 H 3 1w 

4 ! f34'$?3 ^33 ^ff^s 3<t*iK43 WWR f33®7:33 '33R I 


^a%# vs- > 

il A/4PC 43 ZB = 60° SOT 3*1(3 33 CT, AC 2 = AB 2 + BC 2 - AB ■ BC 

* I AZPC 43 ZP = 120° 2(313 33 CT, ZC 2 = AB 2 + PC 2 + AB BC 

« l AZPC 43 ZP = 90° 43°v PC 43 ^3lt3^ Z) I 2(313 33 771, ZP 2 = ZD 2 + 3PZZ 

8 l AZPC 4 AD, BC 31^3 <333 33 43^ BE, AC 43 <333 *T3 I <7r31<3 C3, 

BCCD = ACCE 

$ I A4PC 43 PC 31^ P <3 0f3^s 13*# W f337F ! 2(313 33 C3, 

AB 2 + AC 2 = ZP 2 + Z£ 2 + 4P0 2 . 

[3?533 : BP = PQ = QC ; AZP0 43 3313! ZP. 

ZP 2 + AQ 2 = 2 • (PP 2 + ZP 2 ) = 2PQ 1 + 2 AP 2 
AAPC 43 33J3M0, 

AP 2 +AC 2 =2PQ 2 +2AQ 1 ] 

I A ABC 43 AB = AC I «f3 PC 43 <333 P C3C3TC3T f3^ I 2(313 33 C3, 

ZP 2 -ZP 2 = PP PC. 

[3^33 ; PC 43 ^33 AD 33 Wf3, 31^53 AB 2 = BD 2 + AD 2 43?. AP 2 = PD 2 + AD 2 ] 

8 I A ABC 43 3313143 G f^JFs f3#p4 353 2(313 33 CT, 

AB 2 + PC 2 + CA 2 = 3(GA 2 + CP 2 + GC 2 ) 

[3SJ33 : 4TTC3!C s 1lfa*(lC, > (<l ^33t777I3 W153153 3^5 C33T3 7^3 f4^S?3 31^3 

^331 <3 33J3T3 3F33 (Fr^TTs 3§5?] 

« (*t) >e ^ R<i<i<p ^*Wii 

4$ ^5rtC*l l3T§®f <3 ^sf3333 3333# 03(^4 ^3317313 3%^33 2(313 ^3^133 331 ^53 I $3313PT5rS 
2131533 14^3 33331 3*3535 'JlW 3133 3133T3 I 313TI33 Wtfsfc^ fajv§C®?3 3^331 

3°353 f33lf33 SJlC e l!t>«1t 331 5535^ I 4^ §33fW1'5773l 2(317:33 *JC3 f*npft31 fe^>5®?3 3^f3f 3*3535 5§f?3 
#53 I ^P31%33 ^f33l7.< &37^?3 3^131 3 T M53 ^T7WT,A ^17^31 331 ^T1 I 



'gfc'vo*! 




Jill'S| : R5IR ^faf*f§ , ^^C'Sr<J C^t c f'S^«Tf #7 <RT<5IR<MC<5 

1 3f' !> f3llR (RSR'QWt? R^TR ^J, <!t^S? ^Ito> Rff ^?f 


1 5( i 5 l9 llc.'8<} WM RjtoT : RTR R*[R> Rls^f?f*ff <4^(15<1 Rr^CsIIW 

^RHTR^MTR ^^•ij'STRR RR ^5R*|W fsRf <JR[ <R CT, <^5? ^fD<l- 

0) rir 4 ?* 



fsas o.io 

to ^ RRR (R*K R, 

0) WIW ABCD <3 EFGH Rf*T D?T gft'S ^sHt Rf*fCRI% i 

(R) ^ EFGH 'Q <PiR KLMN Rp' RJ <fR3 ^TIR RKR^SiRR (.<!«>! Wl <RRtR<> IrrrcR 

WI ^ Vt?< 1 oRRs'SCRf WI [ 

*3^ R'SG'Sf-G (RRR '5R*f7 4 RJR R | %§U5R *iNf<R'3C«Tf<J CRN fs[«T4'W, c f3 Wl 

Rpp3M?T ^^f?J ^iRs '*fo 'i]Rf5 RsJ \s7g R5J R liHS, Qi«\St Tftf[> ^T^*j ^ I 

4 mut to*TJ <R, 

(2>) ‘jRfS li^'ST Rpf'CRT'tt DTR RSR C^TR g^fl5w CRR ^rpj*i CRftR f^f9ff^ 

R*p*f r^ <r ^g: 

(^) f^r ^ ^rIiR f%g R^g ggRnrto ^tr, wRRl%g> gf^ iprfDcg R*pg 

<T^ R*jg<i R^g fifths csh ^fUcg R^gg (rh ggi gg 1 
0©) R^g*t C^t't'STRR %gfgR f^R g>cg faj^sr *jtf5 ? c fR Wt gg i CRR, 

A ABC « A DEF R<5 R^gjg CWbOTT RCSs ZA « ZD, ZD ^3 Z£, ZC « ZD W 
Rto gRstRt TO /JD^3 DE, AC <3 DC, DC 'Q EF. I 

1d'§c®f<i RplRf RRto ^cfal (R'GTn ^Tf I 


^ RSTR’ITf^ I 

*fK*& to A^DC 3 A DEF farpr i 

^ ? K Z/l = Z-D,ZB ~ ZE W ZC = ZD.D'STrra 
AB AC BC f 

---=-1 ^rai*| >fSTRnfto I 

DD DD DC 


D 



RSTT-bo, '$^>'-s?l ^if^S-fe'SJ-io'SI 




S8 


ft 




'jqta ; ®nn Rp ^ i 

W^J : Ij$ff> far^iSf? 4?^ C^W ^ C^R'B RRR ^FT RpfFf# W 4H WT 

p*t ^ I '3P c f C i K,<MC*Tt fe^S??[ fsR C^TCP ^ifS ^ RWH I 

«■ <* 

lai^sfa ^©fh ^rsrrgnrf^^ 5 ^rp^ Rip fR<#® 


c^mM rrtr p i 

*nr i £j fscn A.45C 'S a def rtpm RRtpnf^ ©r<K 

jc /4C FC 

-— = — = — ^sm f5j«mRra fwfit p~p 
DE DF EF 

RRH i ©pfa, FA = ZD, ZB = ZE ^ ZC = ZF i 
^*i»n*fT o.h cr $*t*flRj ©.'js ft*#® (Viiw© rrt c*rc« *fp 


A 




^<WtJ o-v 

fii^a ^ crtr ^rs cwp Tfsp ^ rrr c^h r^u ©twn RspRif^R 

^ fopr p*f i 

(ffr3 ; o.io) AABC <3 ADEF 4? Zv4 = ZZ) 4R?, RRR (R s T c 'fR?*fS[ ^IpR 

/45 >4C 

/!/? ,4C 4R° V DE <3 FF RRTpflfeR i ©tffc, -=- S'SRBI AABC G A DEF W1 I 

DE DF 

A 



$*M1HT 'D-fc 

Tpj»t Q^stc^caw ©ipn® (.*^1(^1 ijt ©fpR Rip 'Qp ^f%® R^fr^MR 

C^SRSpCRR ©IptCP RRR I 

fe? f&m A ABC'S ADEF^S^m Rpi I fe^Sf ®IpR RT* FC^ EF l Z$ WF$K 

wwra ^rrt® BC 'Q EF rippr ^p rIV® R ? foF?3R cr^isr^top ®^p®r rrr i 




A ABC 
A DEF 




fsr^csFR c^caj ®’i«i's» mm^\ <3 ^pfprpp fet% <ks 
^P iTR^P arsnej WI 3FTI 1 


K 


( ' 1; 
fes : ®.i8 







largcBRi 9 iRc < f 5, a, «<K, < p , y 'G ^hR^ i 

RF*ft ^ ^R, A45C 4<j ®t^ R^ O, *tf%c^ S ^ AP <*rasfi> ^qrsrt i ^pjR 5 ^ O 

^iRt^ s ^ ^°vwm cs*rt zp g R^ c^t toes i >s, ,p cmn sp c<?*it bc 4<j 

sto ^ 3 1 G R^ A.45C 4<* «rsn«r i 


A 



«W : ^rm wtR, c^n « f wR^ %$? Rj^ds^ c«rw ^ %*R R^ffte 

^<j^< 3 fro«t i A.4PC 4? m Rhj o cviw z %^n oa 9 iRw i g S c^ ^ %^R 
R*fffa <n^ BC SP I 

.*. OA - 2SP .(1) 

(M5% AD « SP ^5?lt BC 4? 'G*ra *re, ^£) II 5P. 

AD II SP *W AP 4W? (Evf i 

.-. zpzd = zaps [ts^m c^n] 

ZGZG = ZSPG 
A AGO <WAPGS ara'JTWJ 
Z/4G0 = ZPGS [RanSHem] 

Z0/4G = ZSPG MWW* <OT«f] 

.-- ^Rtt ZAOG = ZPSG 

:. AAGO tiRK APGS i 

AG OA 

^l°s, - =- 

GP SP 

AG 2 SP 
^f, -=- 


GP SP 


[( 1 )^ >^< 1 ^ ^ 5 ] 








AG\GP = 2:1 

G %x AP 2 :1 TOTC^ i 

.-. G PR A ABC 4<T wIOTn t (srfFa) 

gt^T : (i) (Nine Point Circle) ' (TOR R^TOR CTO 

<n^c?ra g*r ^i%vs siwr ^ w <3 rtow cRR^csm 

WII5 pR ^5^ G<R 'AM'SR TO 1 ^ <^OT> -^Pr^G TO I 

(^) *RfRR « *lta*3f ^TOI'SH TO R^R >i««u<]*rf?[ ^Pr^cgs (TO l 

(O) >p/<l^rg <; fa^Sf? *lfRTRK<<J TOOT W I 

%*HtRT vs.** (3W $*WfI) 

OTRf flg^g? CTOKRf ^ WS#® TOTORR CW«1 ’ff^OT TO? W £ ^TO? 

TfiTOt pR CTO «R? G’R TOTOFOT C^WOT R*R I 





f^C*R P4tM : TO Rp, ABC *lPcTO O AP *#^OT 4Rfl> TO? I A ABC 4? *M 

/I CTO^ ft^fftvs TO SC TO GTO ,4Z) ®T? I 
sRM TOTS TOR, AB ■ AC = AP - AD. 

R<1H : B , P CTOt i 

SRR . to ^_g 4 ? to? Z APB G Z/iCB R ZACD ^5t?*lf^$ CTO I AP TO? TO 

ZABP WR53 CTO TO?. BC TO? GTO AD *R ^GTO ZADC RTOR i 

4*R A APB* A ADC TO TO ZAPB = ZACD [TO$ CTO TOT l] 

ZABP = RRfTO TO = TO RTOR = ZADC. 

:. ZBAP - TOfat ZCAD. 

:. AABP g A.4DC RfTOt% i 

AB _ AP 
AD~ AC 
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Wfa, AB■AC - AP ■ AD. 

s AABC R m 4 /? ^f, /? = 1 AP 

' ^4K, AP = 2R. 

:. ^TO3 §*t*ft*ij cto* *n«?n m ab ac = 2r■ ad. 


frwfj (cwftn 

■'»!'»RT^$ c<Mwt wfrr^cwi if f4*j#s 

TOTORara rrH? rrr i 


A 



f^?f? Wm : TO 3# ^5 ^Pfft\s ABCD b^oST-d f3‘ s #'® ?If8M 33TT1TO AB 'S CD 43?. 

BC <3 AD i AC 4R° BD ^‘4'srlb<J 3>«f i fifsrW ^ ^ 

AC ■ BD = AB • CD + BC ■ AD. 

: ABAC C3 5 AD AC 43 CStT> TO fro A AD CSPWI? RRR ABAC 43 RTO to 

ADAP Wlt% C*R AP C3*H BD P <&i TO i 

sm : ^^!C<) ABAC - ADAP 

^5TJW ACAP C3M TO *f|$, 

ABA C + ACAP - ADAP + ACAP 
ABAP = ACAD 

433 AABP « AACD 43 3S3J 
ZADP = ZACD 

AABD - AACD [43^; ^3R*tf^ CTO RTO TO] 

W5Rf*fl AAPB = AADC 

A AABD <3 A 4CD l 

BP _ AB 
" CD ~~AC 

srfK AC- BP = AB CD . (i) 




iBtbVod 


‘Wr 

A ABC'S AAPD ^™I 
ZBAC^ZPAD [W 

- z^cb Nspft ^??^5 ^rr ^] 

ZABC = ZZPD 

.-. AZSC « AZPD ! 

ZD PD 
AC~~ BC 

*rf\% AC-PD = BC-AD .(2) 

4sR (1) <3 (2) CTffi TO ’fit, 

AC • BP + AC ■ PD = AB-CD + BC ■ AD 
<n, AC{BP+ PD) = AB CD + BC ■ AD 

^<f\% AC BD - AB CD + BC • ZD [c^§ PP+PD = PD] [«WM 


> l 
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XY <Rsit?t*i AB 4 <j «r 
s*. AB 
*t. AC 


to? c^rI^? 

si. BC 
sr. XY 



•S^TC^R fbWl c<pHrt> «R 1<**X? 

D 
*t. F 



si. O 


o ! i '©ijwrtj i 

jj «<JC<^3 OTRSfiRf 3:1 fwss <PR i 

Hi Rj^sr 

Rffo ? 

si. ii 'G iii 
si. i, ii « iii 
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D, E, F 33TIR75I BC, AC <3 AB 33lf3^J "5^ <33233 ft>G43 8-<j 3?. £fl^J3 ^S3 Ft'S: 

8 i G fF^FTC^t? 

3. ^r$gC3^ 

3. ««^ra 3. «feRg' 

<M AABC 43 1^ ^33 3fF #t? 

3 s . 3f3^5 3. ^T$gF5 

3. 3f^g^3 3. F3f3^^5 

is i AABC 43 C^4 FTC53 C33Ff[> 4Tf2:3T2^Tff%f2?T3 t&33tFT<73 ^rsjeJ^T 3F3? 

35. AB 2 +AC 2 = BC 2 
3. AB 2 + AC 2 = 2(AD 2 +BD 2 ) 

3. AB 2 + AC 2 - 2 (AG 2 + GD 2 ) 

3. AB 2 + AC 2 - 2 (BD 2 + CD 2 ) 

3 [ ABC fa'sc'STS 3l3'^s^ C3t^K3] P f^j C32/3 5 BC <3 CA 43 ^33 PD <3 PE <33 Wf 
I 3f3 ED C33T?*t AB 0$ O fF^C-s C^F 3F3, ^3 £(313 3>3 CT, PO C331 AB 43 
<333 l PO 1 AB. 

tr I AABC 43 ZC FFTFFF I C C32F5 <333 o[f%\5 c=f^ CD 3313 ^3 C3, 

CD 2 = AD -BD. 

& i MBC 43 %333 C323> f33ft^ 3T^S*2=Tt3 <333 33 AD, BE <3 CF C33143 O f3^s C^F 

3^23 l 3313 33 C3, AO-OD = BO-OE = CO- OF. [*TCI3*5 : ABOF 43^ A COE 1 

.'. BO : CO = OF : OE ] 

io I AB 3JTC33 <333 ^3^s3 SOI AC <3 BD 33~33 P f3^s C^F 3F3 1 SfsrtF 3>3 

C3, ab 2 = ac-ap+bd-bp 

I C3F231 FF3Ts? fe^$r3 313^2/33 3JPTt3 3 • 0 CF.fsj. ^C3 4 1 fe)'»CS?3 3t^3 ^F3T fF'fol 33 l 



\ro 

5 ^ i ABC A ^C® BC 4? g^ <?p? AD 4?^ 

^rf^TPTW R SPOT ^ CT, .45 2 - 2/? • ^D. $*MTOTJ ,45 = AC} 

50 i Qs^<l Z/4 4?J BC (& D fro® A/15C E ft-^C'© C5*i 

i <?f^t'3 CT, ,4Z) 2 = .45 • AC - BD ■ DC. 

581 ABC fa^asra 4C <3 y<s ^ G*ra BE'QCF ot^g ot, 

A45C : A/457 7 = ,45 2 : .45 2 . 

5<? i APQR -4 PM, QN g RS O fact's cw^ <k^ i 

<P. O ■TPl ^t? O f^x PM C® ^“'ITC'® R«g> 

< APQR PQ 2 + PR 2 = 2(PM 2 +QM 2 ) ' 7 r oi #f5 ^ i 

Q M 

?f. curtrto ct, APQR F'sHfU^ <n;sf?j o 



vg9fl?ra ta S, O ^iRc^-la g *ivf^ i AP BC =a, AC = b ^ 0 s AB = c 

<j>. OA SP 4? toij ft*# i 
«r. ct, S, G, O vs^t *ra*raj*rra i 
«t. ZJC a.CD = b.CE ^rSW^FffS -sff^sffe^© i 






'S mrra w *r^ mpnft ct ftaj mn m, wrf^f^ mR i 

CT Wt m ( accurate ) ^G¥f ^ W'plt m i ^P^TR^fT?! (7^3 

feg o7?F1 U W! 3G¥1 l 


^*fjni <?*tCT f*twfat - 

> «Fvg G %*ff£G<J f%%F® m^T 4<J? mW<1 Wt«fvst TTI51? mft'® *ff<TW I 

> Gf^rS \5^J G fofk\© ^3 m<H<! Tfl^tt *fT?ICT 1 

8 > : / j | 

w*mj i "h\ 

: \ / a 

«fs|, G OTGUT ms.. w j— -y— .... 

: h 

^ fa^CSRI «fa < 7 , ^BFST h L^_ 


cmt .v c p f 'S?n wrcs \ m?*-* <r-<ic® *t<i 


'» j 

f^R^t : -'" X, 

^t*f i: (M^m #*11 bd 

(?m BC-aWX *1 cm5 h - 

fat 

m B far*[F® BC ^ 

g^ m bp ^k 

-3<rc BP CW 

BM = h m*l fat 

# 

*fl*f « : /V/ fa^R® ffC 
4 <5 mnwR A-//V Grtu*i 
w ^fa i 

Wl-ii , #R®-^-i>o5I 


\ 

: \ 

*1 

: j 

”--../-> 

t* a C t) 










v* 

8 : WRF B «Hr5 Z.v ^FF ^C?f ZCBE gsfg i BE GT*llS?1 MN A c Z*B,s 

C^t i 

<t : AX (FN ^ I ABC -t t^ST I 

sm: ff* mv 11 sc (w^prnsi) 

.-. ^BC^^Wxsl BM =h 


*TFF, BC = a 4<f° v /ABC = Z.r 
.'. ZV4SC -t Wost i 

ftWt : (tt$$ ^ « oft C^qef CFSt *[o<TR WM*n CSW oft<t SFF ^“T 

ftF ^ srrra sf/q c^ft 6 !? fsf c<ff t orort? f^rf^fg c?ptct -stf® h^f 

C<5*rr$ f^[ ft# SFto CTF oft C4^ iF ^Fsf fe^SF ^SJoF SFF I 


* 

ferrets oft, ftssFm $ or*F gr^wg ssft (F-sst 


SF gsft, 4S>ft fto^SF ^ft a , oFfS Sl^CSg 
^Flt a- ftrasppw x (F'GF i 

W ?F£o f 

mcm f#<F : 

«n*f i : CSFFFI sftj] D/T C«Z^ DB = s F^*f 

C<P(.l> ft^ i 

Sftt*: D£ FSF D ft*JC« /BDF - - Z.v 

2 

3rf s# i 

SH « : B C^ C^g FmF oft « 43 3FF STIFF 
fttS 4sft ^sUT^j 0^1 <f# s[ [)F CS 

c "-g c' ft^ c^r gscg i s.r «/cc' 

FFf sft : 


5 JTCS I ftoStft ■S^F ^<Fs i 
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*tt*T 8 : C ZBDF W ZDCA C'%^ ZBDF ^ RSTR ZDC'A' 

^i C4« c'A' Gi*rm bd <& a o a' csf ^3 i p#c *3 p'5c' 

taj^s? t 

«Wt : ZACD = ZADC = ZA'C'D = ~Zx ) 

ZZM C = ZPDC + ZA CD - — Zx + — + Zx = Zx 

2 2 

1 i 

ZBA'C = ZA'DC + ZA'C'D = -Zx + - Zx = Zx 

2 2 

^ AC - AD, A'C' = A'D 

ABC fef£ 3 ? ZBAC = Zx BC = a CA + .45 -- DP + AB - DB = 5 
.'. AABC -t. far§s? 1 

WRR P'5C ZBA'C = Zx, 5C' = a 4^? C'A' + P r 5 -■= DA' + A'B = D5 = 5 
AP'5C' -t ^ fSrog? 1 

^ppftPfjo 


fa'gWNI ^f*J, f*!<?SOTf 4R°v. ^ W?J (R'S¥I ^Tft? I "ST^T <JRp* I 




Scopes 


V8 


: B a ^TSTR ^TPTT< to ^J5W PM >l<l=1W?rn^5 C C&i 

MS I 


«tH 8 : B $C <3Tm i 

«fM fr: ^\m, C ZDPC = ZPCA C*m 

W to 04 <3Wt BD (s$ A fa^Oo C^f 
l vst^C®! /tPC vSfas? fi'S'ST l 

W : 

ZAPC - ZACP\ :. AP -AC 

:. AB - AC = AB - AP - BP - d 

^vm ZAPC - ZACP = Z.y 4<i C^ 6 !? 

i 

/. ZAPC + ZA CP = Zx 4 <5 
= tos^? ZCAD = ZCAB 43 

;. ZA - ZCAB = Zx 
:. ABC -X toa i 

Wil 8 

Q]^cot<i 'Stfc'-sf, 'sj^Tsrf 43$, toi 

43>fi> (333 C*rQ3t I 3>3C$ ! 

h -j- 




■5IW to, torem tost /? , <333 ’srsrrm d 43$. ^ 3 ^j 4 to z* c^m "to i T5r5?R 


^t3 i 





\r(t 


i : CWH #3 BE B Ex ^srsn^r ZEBP ^sfg i 

, *tf*t ^ : B f%^ BE C<I*rm «*f<f BQ *F? ^1% ; 

*1M « : B0 fSl^Sr? /, TfSTR £ y v/ < 35 $ f5$ , 

Wt 8 : M R'*xC'® BE 4<? ?W$3FT <ra MV CS^IT "sr^r ?sf?j BP W A <^r i 
‘Jt’t (t • A "SIMM d ^?f fel ^51>M I 4 be 

(Tf 3 D Csp. ^<f i 
*fl*t 'b : BE (AW BD = DC ^R5 C^£S fat 

H : A, C CTT*T <pRl I «l$C»1 t ABC 4 Sfasi %^£? | 

. 2W=t : A , D C*n*t ^ A BC '3*f?T AZ <?f? i 

^■^7. MN 'S S£ >iai1-<8<it®T '-£R? MB 'Q AZ BE ^P? i 

.'. MB = AZ — h = 'Stxiof 

£D = DC, .-. D f%^? #C >5? i 

.-. /JD = d = 'sr^rrsn, sc i 

Z/J5C = Z.v = 4*Ffi> c^t°r i 

.'. ABC 4 SIV2 firmer i 

w^i: z.v <3^r?i fZ«s? ■^t'GTn c*prs i 

'Snk^ i i Tw 5 c^.ft., c^w 60 ° ijt <rt?<j j c^.fss, \ 

<P<1C'S ! 

»RWT : OT'QITT ^ BC = 5 CR.ft, ^ 

’Plfe AB + AC = 7 CT.fsf, <£A% 

ZABC = 60° i AABC ^5^ ^7S ~MA i 

'STOSRl : 

-*ftn i : CTWCU ^f*JJ BX Cflt* BC - 5 CT.fSr. 

<rpo> fct I 

«im ^ : ZXB Y = 60° Wi^ « 

vs: sr c«n^ bd ~i w.ltf. f^ i 

**H 8 : C, D cmn ^ i 

«(H : CD CiHT?l BD A 

f< H jC'i C^T ! 

«IH 'b : A , C CRI’t ,4^C 4 

(?# : AL, CD 4<5 WZ I 

.-. AD = AC 


Y 





'Sct>va<j sffcfa 


BD = BA + AD - BA + AC =7 CT.ft. ! 

Tgvrt^K * I fa^6£r<1 «fta 7.5, CT.ft. ^sft ^l\ C444 45° W ^ 2.5 CT.ft 

CW'SIH ^srRft i <t»<ic^ 314 l 

-yrattfffi : On'Q'm oft BC = 7.5 CT.ft., ^44 ^ 4ft4 ^ ,45 - AC 47 AC - AB = 2.5 
CT.ft. 44?. ^ft C444 45° I ftt<Fto 3£4 i 



(/') AB - AC = 2.5 CT.ft 44 ^ ^ : 

> I OT^TT^f*!! BX C4C4 BC = 7.5 CT.ft C47$ i 
3 i ZYBC = 45° i 

« i 5K af*0 C414 BD = 2.5 OT.ft C4*£ ftt i 

8 i c,D c*rm 4# i 

<t | CD 44 er^frw RS Wlft 5 C44 5K 74 A f<^Ul C^r 474 i 
b i A.C C4ft 4>f4 
oftT^ ABC -\ ftl'ft 

{U) AC- AB = 2.5 CT.ft. 44 fa«srf5 0^44 i 

a 5 !^: 

i i 44f& f^te* 4f4%n 44? oft 744444 (&m\ i Qio^fD ^4 i 

3 i fogrera oft BC = 4.6 CT-ft. Z5 - 45° 44? Z5 + CA - 8.2 OT.ft C4^34t I f^# 

ftr^r* 374 1 

| O | > 1 X 0 ^ ii)o>(. , s?<i 44 s 4ft4 £447 3.5 C4.ft, ^44 4ft 44? '*jfi'5C'S?4 5.5 CT.ft C^TO^TT 

wftft i fes^srfS 374 I 

8i A ABC 44 BC = 4.5 CT.ft, Z5 = 45° 44? AB - AC = 2.5 7* ft 7*'<3?n I | 

I 7 

A ABC 4>4(25 374 l 

<t\ A ABC 44 12 PT.ft, ZB = 60° 44? ZC = 45° 74b41 ^rfC5 I A45C 

374 i 


Stt>\S <3 fcrR 

8 * 

<£ 

^"5F '3r1t> , *i5P*i <p^k,'s Rf gffr> Mh3 fpft?i <rfn ab c^g Rftfg T^ie^^rra 

orgf^s «tr^s j 


r 


fe 

A <s B gfl^ 4AZ. PO fRR§ siiMM’tf I '-3^ ^5 ?RTs A\ A g B 

Irr %s ^rm <3^ rr <&$ pq >t<i«iw^n<i ^'<1 or^i aza \ 

«tf*l i : A. B CA\A Afa l 

^ : A B c?wrtE»R[ RR%fs^ C’D 3# 

*ft*f o : CD c?rorc*t PQ caaka> o cwa aab 

*ft*f 8 : O C4>ia <t>ta OA Rf OB ?TPTW ABM N 3f%s A] t^TC^flJ ^Gj, 

«roi*f: cd c?rj ab ca^ib ayaa^a \ ^rr cd rrt? fR/^Ri fag a <s b c«rr >Rg<R-si i 

3^Rpn'C<l , O fagfS CD 5 PQ 4? S’R i ^SfRH, OA 'S Ofi 5TSTR 0 (R C^g 

O/i <n 05 rtptr ra fasw <Gf5 a & 5 fag fan mm 3n? ^c«n o fcgiD po r-sjr 

3<3R <tRR 1 

.\ O CP C^ <K<I OA Rf OB RfPTR fan Rfa» ^G? 

fa.fa fs i 

b 

3Rf5 faRg CWt*l<i 3RH RTRinfaRt 3Rf5 Rs RSIR 

rrts R gtf& f^ftfg fag fan rr i 

A 'S 5 gtf5 fafa fag 3R, /- 3n# fafag 

frlR | '3|TR k£) <JifD ^S 4<1C.^ SRR R 4 ’S 5 fag faf,*l 
TT[TI 3<R AB RTPTf^ r 3<! >RR ?n ! 
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vv 


'aisws : 

J I A a B C*H*1 <7# ! 

* l A a B CTO TO r 4A >niR RTPTN fe AB ^ TOf TO f5TO i ^ 

tor faFM ijtfi> torto p Iro t« ^ tor fam^ ftf5 to’rto* (4 frofs c^*? 

to i 

o i P R CTO TO P.4 TOt4 fro ABC fs ?sfa I 

8 i TOR (4 (TP CTO TO OA RTPtK fro ABD f5 life's TOT! i ^TTO .4 PC s .4PD fS 
2fC^T^f^t FPC'dR fs i 

* 

Wf : P.4 = PB = /• 

.-. P (R> CTO TO P.4 R! PB RiTTO fro .4PC' f3 .4 « P fTO TO TO* TOTI 5 ! 

P4 = r ^ ! 

TOR QA - QB = r 

.-. (4 CR CTO TO 0.4 Rt (4P TOT!^ fTO ^ifos ABD fs A a P fTO TO TO* RHTO (4.4 = r 


.’. .4 PC "3 .4PD fa STfefS? ^Tg fa | 

<\ 

TOR fa TO* RRC'i CCR Rt ^Rf& f*f*§ fSC<^ Rft M'fC'® <PM TO* ^CG<1 Rfe"? CTO*! 

f*ftfg fro fro to i 

RC* <pf?. f*f®?S 4CG^ (RF5 C, P ^ <CG^ GTO -SJRf^R* J]<r>fi5 fafuSJ f<1*R TO* (4 ^ f.a4 Rfel? Xt<T^f5 
ftfifg fro I 'TOR 4Rf5 fa TO* TO^t TO R1 4 faCR P fTOrUs TO^f TO TO* Q fTO fTO TO I 
TOC-R TOTRf? : 

<fl*| 2> : P (4 CTO R# I 
*N * : P(9 AB 

TO « : c P CTO I 

8 : RfTO C’P CTO**! .4P CR fl fR^JCR CW* 

TO I 

TO t : ' O' CR CTO TO OP TO TOT* RTPFI4 f*CR 
R^R fa P(4P -t ^ftrg ^4G I 

sfsn^: o,o i ab c^’nc*!^ ob c^^ic^i 

PO ^"4 I 

.-. OP -■■ oo 

3JTO? O C<P CTO TO C4P RTfRf^ fRCn fa #fTOI ^1 Q TO tTO TO I 

TOra / J f^pfF fro crorora ^TO^<P c<i^t<i a-44 onf^ p fro. ^i to<i a^R 

P froc® TOn farfTOS TOR^ I fs<n r < TOT] p U^u to! to i 



C4 C<P CTOl ^TOI OP 4TPTI4 fTOI fat fa l 




^5 TOn TOflS TO *rf ^mfcT fefeTOTOTO* 4mf5 feifg fe^TS TO*f TO W cnTO 
OTOtfe^fennra i 

TO ?fe ^5 TOTOTm$ A 4?^ fef§ f%s*x 4m ^5 C?TO nfef? P mTO 4?# fepft ffej 1 4<**t 
4?>f& mro tot^s to *n AB c<$ A f?^^ TO^f nro 4m p ffej fen nra i 



W*RT nT'Tn^ : 

i : /iz? 4? %*f? A R'^C'S AC m? ^spsn mf? t 

'Jt’t ^ : p, A cnN to? m? msfiNsn* qo mro mf? i 
Mt*t « : QO 4m AC c?mnn O frnrn^ f To 

*rt*t 8 : o c^ cro to oa mmin fen mfes ^sf5 qo c?m<m r ffejp® c^? to i 

mTTO APR $ ^feg ^3 i 

£PTM : (9, P C?H <>f? l AP C?TO «fe^'Qn 5 OQ 4? 3^? o fefer> TOffes I 
.*. OA - OP 

:. o cro to oa rnmfe fen ^rfe® ^3 p fej fen nm i 

TOT? OA TOT? C?TO A 2fFS ffejC^ AB 4? AO I 

.*. AB c?m;*f ^fD«» A feij^S TO^f To I 

.-. o c?> cmg to OA mrmn fen sffes fe«fn <ps i 

fegtmt : cnt^g <f3fi> fnfeg C?TOT> fefe ffejFa TO*f TOT, ^<TK 4 1 C?mf5 fnfet fr^pg 13? ffeTO 

to mroro mro i fefe cnnr? fern* fem?® m? fero® to 4 m 4t <w> nro 4mft> mm 
to 1 mrm? ^ c?m? fafe fej <3 nfe^r fnfe§ fej ^rof? m^s? fenfe? 3m? nrrot fnrnn 4^ 
fejros mcmst ? 5 c?m? cmg fen nro 1 

mro 4 f fw* 3 ^fefes mro? c^ferm ^pro cto to i 

^tTTO'T i 1 2 cn.fe mrmnfnfet ^s? cro cmm 5 m.fn, ^ cmrcrn fefeg fem cmm TOfero? 
?feT fnfe to i 


nfe- i ^, ^®n sffes-s,n-i on 





c$0 


rrIRH : 2 CR.ft. RT1RTR fRf*fg <|7SR C<^ 0 f^f§ P CR7R> O f^R 5 CR/ft l P 

CSTCR* ^3» '"s’Hr* R>CR 4R TRRT fR# RRC'^ ^7R I 

'shpcrr rMr^.; 

tfl*f i : OP CRRRR> RRfRRf^a R# I *rfR, OP 4R fWfQ'S f^X Af I 
^ : M -CR 5 CR^j R>7R OM RTfRIR 4R>1l> ^tf% RT O 
?p£R Q dR® R U+r~C* CI>R <KR I 

tft<1 \3 : P, Q 4R°v P, P CRfR R# I «T^7R PQ 4R?. PP -t ^fR 5 | 

4Rr, P£> « PP RiRRfR R*7R Rlt, PQ = PP = 4 • 6 CR.fa. 


■^5? : 

i I 5 CR.fsi., 12 CR.fR. <3 13 CR.fR RISjfRf 5 # -ilR^ fjqsG'SiU W^SRpS R>7R RTfRTR RR1 I 
^ l 6.5 CR.fR.. 7 CR.fR. ^5R° 7.5 CR.fa. R1^fRf*it! fefTSfR R%^ <TO1 4R Wfl^ f^fa 
RR 1 
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x = 60 R7R Zx ^R R^'JRR 5 crrc^R wXc^-n rr RRs? 

rs. 30 l) *t. 60° 

R. 120° R. 180° 

i WWIR ?>i(RR RT^ RIRT "Sf^r RR1 R1R *R I 

ii wri rtrtr <rs rrt rtr i 

iii <«33 CRRRt f<1*^/.i ^^fDvjiig ’'R*fR> RTR i 

^SRTRR RTRR'STRTR CRRfS R$)<p ? 

r>. i 'S ii ■*(. ii'S iii 

r. i <3 iii r. i, ii « iii 

\5 | CRRR! r^« r .‘£T<; ^f3 CRRR « ^ITRR f< 9 lll’i' Rt^RTRR ¥T3R CR'QRT WfT^, foj’Sp'srfD ^TR 5 I 

8 I CRRRT fa^ ' C S R t R?R|f CRRRRTRR W$R <3 ojRR Rl^aCRR W§ <R<3Rt WfT?, fa^srfD I 

(t i fRRSTRRR <3 RJRR CRRRRTRR RRf§ CR'QR'f ^fTf, % I 

^ I «fs], f*fR87Rl c l <3 RIRR f^IRRTRR RT3R (R<3¥f orr75, fe^Sfl^ I 

«\ l RRTRR^t feoTSR ^|f«^ <3 RRR R¥?R RRf§ CR^RI ^171, f^?s?n> I 







b- i R°=1£( <j»fD '5w>\s| 'S Jflllfc C^f'CTTI WTC^, ■fe^Srt^ I 

<5 I >r*i{,<i>1^j' faster* iifVss? 'Q '5j <> R ^f& CW?It '5|TC^, fa^Sffij ^rf<5> I 

10 I il'SR 4<Ff5 ^3 ^R Rl C^RRf f^ftfg fa-^O© 

^'QC< S ^ I 

11 1 l£W <4^ ^3 ^R ^ *Tt 4?# fiFffc ^5^ (7FRRT fjrf^ft f^RJC® i£R$. ®f*RT «£R>1 t5 <[3W 

</WI fatj^s <R?I | 

I ^"SR 'Xj<P>H5 ^3 tjr TJ] i£|<i>fb fafhB r,*t-!R[ v£R?. faf^fE <\qc<t: *£R 

C^TTRt f<^7.® '"’rf t 

iO I 1%g f^fi> <|3 (7R \5T?TI <jf^°~*M' ^ i 

*8 I o WlljfaRfS <^RRf ^tS?I AB ^n-^ P CWHRT 1%^ I p f^j fm\ 3f*t? m CD «w 

^C< I 

C*R CP 2 = AP- OB 

xt i >iijfHa<it? ®fa 5 OT.fsr. rrr rsir ^Tsr frrRj 6 <tt.R i 

^s. iis®6?fi$ ®j^r i 

*f. Q]^fD<i <#^3 ^ipti^ fafa ^?r i 

*t. vfl'SR ^3 3T *JS3 ^(f^® 3JTRR:*R R5TR 43^ <J3?<P p r<3 *ILW 

43 ? <ps<j ■&.$% c^hri q fpRR rr 






%5?’tf S ft7$ 4& 1 5 41 F44lfr *£4$. ’®4 3 ^*f tSt ‘^'Q 41W1W! 441 «LC4G3. 1 41^4 #471 '*|ftf5f , & C^IWl 
4TO 41 434^ 4 C414TP?t 14 ^j ^TOl x, y, z t4ttl4 sf#4 4mH 4# \ ^ 444 41 

srlt^T^^ F?T4 41 4®14 4lf*f 474 I ^44f44 U®114 41 Wp! 4lf*f4 444C4 4lf*l4Ml4 ^ 44 I CTO, 
2 x + y,x 2 + z,x + v + 2z, t^r# i ^\m C4R41 w 4tf*i <nfrom to f^fw§ 3 ^ 4 TO4 
Tfsipr C441 44, 444 4T4> >#444 4174 I >#44=1 '$4 5 ^'f <-Q4f^ fro I $i>l< '^iKfCTJ 

4T$4 wnt 44144 441 414 1 

^414 C*fC4 f*F*l«ifa! - 

> fTO5 (ax 2 +bx + c = 0 ) 44144 4*4175 44C4 l 

> 4<fy«ll¥"f£ >1 SN^*! f£f#5 4*475 414C4 I 

> >#4*44 44144 4*4C^ 44C4 t 

> 3js#4 >#4*4=1 -^j|?[jf <f<tc\5 1 

> ^<^5J -yrsTtsTOT 4*4175 9 tl4W i 

> Tj^ F1OT 44*415 'S fTO5 >1^14*41=14 C#t> 44144 4*4175 414C4 l 

> 4s6l4fefe4> 444HC4* b«fC4*4 44*4F5 'Q fWT5 >#4*4£ c t 44T*1 4*C4 44t44 4475 41414 I 

> ^ 5*T4ftf*tt >^#4 >#4*4=1 m$ >14144 4475 44C4 I 

> (74*1 fbM4 -HI$474 1%45 >#4*4=1 (ax : + bx + c = 0) 44144 4475 414C4 I 


^r >f*rf^r$ f^5 3#^«f 'S 

%®#=fc5 44 b«iC4<1 4445 'S tW5 >#4*4=1 44° *5t 5®TC4*4 444(5 >#4>4=t f44W I4*f4 
'o|IC« l Tf54t 44t ^C4C^ i %?«OTT Xfft 4TO ^C4, 44 b«1 C44 fW® 4#4*4C=T4 4l4*m4* %^4M4 
fcftef 4C4 ^ 44 44144 44t 414 I f4g 44 4lf>#4lC4* 4S17S? ^%14 fcl4=l 441 414 41 I C4 
*544 C4C41C4T £14*14 fTOs 4#4*4t=t4 44t4C44 W4T f?#4f45 4T4314 441 ^4 I 

44 444 >#%5 1W5 4fl44C c l4 4Hi^44 ax 2 + bx + C = 0. 44TC4 a, b , C 41^4 4TO 44^ a 44 
4T4 44C4lt ^RJ ^175 414C4 4f I 
4ft44l tWT® 4^144'# 441414 4#, 


ax 2 + bx + c - 0 


41, a 2 x 2 +abx + ac = 0 [^54TO4 a 4141^4^4] 


41, (ax f + 2(ax)^ +! - 


bV (b' 


U; 


i' 


+ ac = 0 




\ 2 


ax + — 


V 


ac 











1 bX X -4 ac 
ax 4- — =- 

l 2) 4 


b yjb 2 -4 ac 
Ri, ax H—■ = +- 

2 2 


b V6 * -4ac — b±^jb 2 ~4ac 

RT, ax =-±- RT, x =-——- 

2 2’ 2a 

^Hs4R, x 4R RR 9 ff'3Rl CRR 4RS, RR 


(0 


.V, - 


-b + sjb 2 - 4ac 


Hi) 


4RS, x, - 


— b — -\jb 2 — 4ac 


(iii) 


2a 2a 

^TCRR (i) ^ r^’Sk.R b" - 4ac CR> twns f rrrr* r^r rrrr r^rr 1 #? RWR-a 

RRR 'S 2f<pf% fR®f?T I 

f^RtR^R twn® rrr 'Q g?pf% 

(i) X - 4ac > 0 4R“ *2 <: fR , f rsJW^rItjR ri^r, ^irrr 'S ^fr 3 ^r 

(ii) X - 4ac > 0 1w Rl rjIW^rItjR ^rrr Rf$R, ^rrr 'Q ^pfr ^r i 

(iii) b 2 - 4ac = 0 R£R RftRR'rft^R ^FRR RT^R 'Q 9 FP a9 R RRR ^R i ifR^ 2 [ x = _—- - — 

2a ’ 2a' 

(iv) b~ - 4 ac < 0 RRT^IR* ^?F! "sfirr 'STR'faR rtr i -s^Irr tir-rrr Tjff^ <s#r rj 

RRsrfaR* wm ^r i 4 firoi ^3bt>«<j ^fHtvs ^ihir i 


SikiH > I X 2 - 5x + 6 = 0 4R RRtRR RR i 

’RtRH : ax 2 + bx + c = 0 RflRRt'R RTCR IpRf <PR 4^35 R^Rt RfR a = l,b = -5 4R^ c = 6. 
^4R R$|<M<#R RRfRR 

_ -(-5)± a /^5) 2 -4.1.6 _ 5± V25-24 _5±VI 
2.1 2 “ 2 
_5±l_5+\ 5-1 
2 “ 2 ’ 2 
x, = 3, x, = 2 . 

* I x : - 6x + 9 = 0 4R RRTRR RR l 

^RtRlR : ax 2 + 6x + c = 0 ’R^t‘+R{. e tR RttR ^|pRT R>£R 9 ft'QRI RfR a - 1, b = -6 i£)RS. c - 9 

'5f\si£|R R§lRR<#R RRfRR 

,_ -(-6)±V(- 6y-4.1.9 6±V36-36 6±0 6 + 0 6-0 

2.1 2 ‘ 2 _ ~ir ; ~T“ 

x, = 3, x 2 = 3. 


O I RRTRR x 2 -2x- 2 = 0 

RRlRR : ^TR 1 # 9 ! Rx||\-> R^Nr^ RftR ^RRT ^R 9 fI'QRt RR, a = 1, b = -2, c = -2 . 







oFS^R »t*j) ^Rf&R 


X = 


2 ± V(-2>’-4.1.(-2) 2 ± v4 ■ v 


- -1- V 1 




2.1 


2 ± 2V3 _ 2(1 ± V3) 


Rf, x = 

.v, = 1 + V3, x ; = 1 - V3 . 

og^TRTT CR, RTRtR c f iRRDT r<rr RSRTR RRftRI x 2 -2x-2 (R 5 ^RRR 5 fRCSiRR RRl R C^f'S 

sprS RftRRRl^R RR1RR R>R1 WJ 


^RI^RR 8 1 RRTRR RR ° 3 — 4.x — x 2 = 0 

t^rf : RRHrR tW^ R^RRRR RRR ipRT R4R ‘41'SRf R1R, a = -1, b ~ -4. c ~ 3 . 
RPsi£|R RftRRRHR RRRR 


- (-4)± yj(-4y - 4.(-l)3 _ 4+ vT6 + 12 _ 4 + V28 _ 4 ± 2V7 
■ Y ' = “2.(-l) -2 -2 -2 

rt, .v ~ -(2 ± V7 ) 

Risfa x, = -2 - V7, x 2 = -2 + V7 . 

<J=T3r : (ii) S (iii) «T?. RC3<I RfSlCTj ax 2 + 6x + C = 0 RF® X, x 2 ^ ^ fa'fa RR ^ 

(i)b = 0, (ii)c = 0 (iii)b = c = 0 (iv)a = 1 (v)a = hb = c = 2p _ 

<t .i 

RpR RT^RRJ feR RftRSRR^M RRTRRl RR g 


i 1 

2x 2 + 9x + 9 = 0 

^ 1 

3 - 4x - 2x 2 

= 0 

0 1 

O' 

It 

r 1 

1 

7 

8 

2x 2 - 5x -1 = 0 

0- 1 

3x 2 + 7x +1 

-0 

'Is 1 

2 - 3x 2 + 9x - 0 

<1 1 

- 8x +16 - 0 

v 1 

2x 2 + 7x -1 

-0 

& 1 

7x - 2 - 3x 2 -0 


^riRRl Wf^f, t>®1(.R<l CR RH Rt RRSl^TR ^R] RfiRRtRR ^»R RR RRR RR, i£f RH RT RRSTRT? 
RiftRRlRR ( Root) 4RS. ^ RR RT RTR'ST^TTR RTRT RftRRRl^ fRRi ^R I 

TrfftRjRSR WW R^R 3RR%5 Rif*! RTR£R <4r<F RR RRR R*f^R RfR RftRRR RT'SRT RTR I ^S 5 

R R t RR R RRTRR RRR CR '5[=T8fR Rl'SRl RtR oliRR RRR ’RR'SCR'T "SpR SIRS R§fRRRi^R fRRi R4R Rt I 4 
RRiRR RTRI^R (Extraneous) RR I ^®Rf?. RSRf^PS >l?!<fR c f RRTRTR ^ifeRTR SfT® 

SRra R^I^RC RR "SpR fR RT 'st RR*lf^ RITRR R>CR CRRT RRRRR I RfNtR RR CR RR "^1 ^ R^tRRRCR 5 
fRRi RRR, 'oft R^’RR^RR I fR^ RRRRf^ ^TRRR CR'GRt f 





mm : v'8-v + 9 - v2 a- + 15 - V2x- 6 

a/2 a + 15+ v2x - 6 = V8x + 9- ) 

*T, 2a- +15 + 2x-6 + 2\2a t 1 $V2:i ~§, = 8a+ 9 [<rfTO] 

4f, V2 x + 15V2a--6 =2x 

<H, (2x + 15)(2 jc— 6)= 4.v" hpRlTO^TO] 

^1, 4a 2 +18x-90 = 4 a 2 
^T, 18x = 90 
x = 5 „ 

: a -5 TOT, RR*TR = v'49 - V25 =7-5 = 2 = V4 = 2 

Mg ^rsn<R a = 5. 

^ | Rsrf*TR <P? : V2 a + 8 - 2a/a + 5 +2 = 0 
*RWR: \2x + 8 = 2-n/a + 5-2 

2a + 8 = 4(a + 5)+4 7 8V7+5 Mto] 

<Tf, 8 Va + 5 = 4a + 20 + 4 - 2a - 8 [TO^T TO] 

*Tt, 8 Va75 = 2a + 16 = 2(a + 8) 

4f. 4 Va + 5 = a + 8 

<n, 16 (a + 5)= A 2 + 1 6a + 64 [ ^4 TO ] 

<n,.i 6 = a 2 
a = ±V 16 = ±4 

*tfm = A = 4 TO RR*P¥ = x /f6 - 2/9 + 2 = 4- 2x3 + 2 = 0= vBRTO 
A = -4 TO, = Z-8 + 8- 2 a/- 4 + 5+ 2 = 0- 2x1+2 = 0= vSRR 5 ^ 

RRIRR X = 4, — 4 I 

\D I mm RR : a /2 A + 9 - Va ^4 -• a/.v+T 
RR|RR : yjlx -t 9 - A lx - 4 = a/a a 1 
<n. 2 a + 9 + A - 4 - 2yJ(2x + 9 )(v 4) = v + 1 M TO] 




\3«b^>4 Gift's 




41, 2^2.x 1 + x-36 = 2x + 4 

41, -\/2x 2 + x- 36 = x + 2 
41, 2x 2 + x - 36 - x 2 + 4x + 4 <p(,<j] 

41, x 2 - 3x - 40 = 0 
41, (x-8)(x + 5)= 0 
X = 8 ■smt - 5 


’fftet : X = 8 4141, 4144^ = 5-2 = 3 44?. W1444* =3 


3^544, X = 8 44>fc> fte I 


x = — 5 ‘5f5 c fl4l v fJ 44, 
.*. 1411% 441414 x = 8 



frfWt 8 l 441414 44 : yj(x - 1 )(x - 2) + yj(x- 3)(x - 4) ='Jl 
441414 : ^/(x - l)(x -2) + yj(x - 3)(x - 4) = \ 2 

41, Vx 2 - 3x + 2 - yfl = -Vx 2 - 7x + 1 2 

41, x 2 -3x + 2 - 2^[2y[x r - 3x + 2 + 2 = x 2 - 7x +12 M414] 

41, ^2x 2 - 6x + 4 = 2x - 4 

41, 2x 2 - 6x + 4 = (2x - 4)t = 4x 2 -16x + 16 M 414] 

41, x 2 - 5x + 6 = 0 
41, (x-2)(x-3)=0 

a = 2 4441 x = 3. 

"#44 : a = 2 4C4 41444 = ^2 =\5l444 
x = 3 41444 = V2 = 151444 

focfa 441414 x = 2, 3 


§41^44 <t I 441414 44 : Vx 2 - 6x + 1 5 - Vx 2 -6x + 13 = v 10 - V8 

44t4l4: Vx 2 - 6x + 15 - Vx 2 - 6x + 1 3 = Vl 0 - V8 
444 x 2 - 6x + 13 = v 44141 44^ 4§t44 c t 414 

■Jy + 2-Jy = VTO-Vs 

41, yj y 2 + -\] 8 = -^y + V10 

41, y + 2 + 8 + 2^/8y + I 6 = y + 10 + 2^/lOy M414] 

41, y^T+To = v '1Oy 







^T, 8 v + 16 — 10 v Mto] 

^f, 2 y = 16 *f, y = 8 

^i, x 2 - 6x + 13 = 8 [y <rfro] 

^T, x : - 6 x + 5 - 0 ^T, (x - l)(x - 5 )= 0 

x = \ WTf 5. 

*tfNt: x = 1 tok = VTo - Vs = 

x = 5 ' 5 ^‘ p P^= VlO - V 8 = 

.'. x = 1, 5 

w 1 1 1 

Wtw *> I mm -&S : (l + x ) 3 + (l - x ) 3 = 2 3 

mm : (1 + x )l + (1 - x)l = 2 3 

=> 1 + X + 1 - x + 3(1 + x) 3 (l - x)i j(l + x )'3 + (l ~ x )3 j = 2 [^R TO] 

1 1 1 

2 + 3 (l+x>(l-x) 32 3 -2 

1 1 1 

^ 1 , 3 . 2 3 (l + x). 3 .(l -x ).3 = 0 

?T, (l + X ).3 (l - x )3 = 0 
<fl, (l + x)(l - x)= 0 N<mj ir TO] 
x = 1 x = -1 S’®*!* f^i ^ro 1 

^i>il*fR x = ±1 


TOl*fR : 

* 1 

Vx -4 + 2 = Vx + 12 

* 1 

V 1 lx -6 = V 4 x + 5 - Vx -1 

O 1 

V 2 x + 7 + V 3 x -18 = V 7 x + 1 

8 

■yjX + 4 4 - yj X + 1 1 = V Sx 4 - 9 

S' 1 

Vl lx - 6 = V 4 x + 5 + Vx - 1 

b 1 

.Vx 2 + 4 x - 4 + Vx 2 + 4 x - 10 = 


'sra'Mt 


H I 
br I 


io 


Vx 2 - 6 x + 9 - Vx 2 - 6 x + 6 = 1 
yjlx 1 + 5 x -2 - V 2 x 2 + 5 x -9 = 1 



(?-vs (Indicial Equation) 

CT vaRfelvs ^T^sH TOT I 


2 ' = 8 , 16 ' = 4 ’ 12 . 2 '" - 2 ’ -8 = 0 ^ 

^rtN^r <p<jc'® *prfc> <h$i<i to to 


X ^snsapffl | 3JTO 


TO-i> 0 , Stb \®«3 



Sn>\S 5 ] ’tf't'® 


a >o; a ^ 1 a x = a m 'S c<m«i x — m ^ 

rt sm*! ^; 

^ra: i I 4096 cs - , 2, 4, 8, 16, 2^2, V4 ^ sm *t ^ 

2 


4 ^iTJ 




ill 729 |R> 3,9.27, 16, 4<J 


f%*l ! 


64 3 [J 

v® I -- < 3 > —, ^ I — 

729 2 V 2 




i i s 2 V ' 7 =4 

s 2 V " 7 = 4 v+2 

Rt, 2 r+7 = ( 2 2 )' t * 2 


Rl, 2' +7 = 2 


2 A'+4 


.'. x + 7 - 2x + 4 
Rf, x = 3 

.-. ffipfa rri*tr, v - 3 . 


$H l 3fl c l 9, i TfSTt^^R 8 3.27 v = 
?TCtqH8 3.27 1 =9 li4 

-• '■(.v)' (vr 

Rl, 3.3 3-1 = 3 2<v+4) 


Rl, 3 3 '" 1 = 3 2t ' s 

/. 3a + 1 = 2a + 8 
Rt, A- = 7 

^rsn«jR a = 7 


« i 8 3”“ 1 - 3a 2 , (a > 0, a * 3, m * 0) 


^rowr s 3 


WM'-l 


= 3a 


/M.V-] 


^ 2-= a 1 "'' 2 W 3 mi TO] 

’ 3 


RT, 3 


;m.v 2 __ m \ 1 


^T, - 

3 


w\ 3 / \ 0 

/ / / 'i 


= 1 = " 
l 3 


^i, mx -2 = 0 
Rl, nix - 2 

^ 2 
Rl, a = — 






^Tsrt^TR x = 


8 i mm ^ : 2 3a ‘ 5 . a'" 2 = r ~\2 a'“\ (a > 0 mt a * - 

2 


3.V-5 v-2 


mm : 2 . a 


2 X ~\2 a [ ' x 


a-3 ^ J 


2 .2 

^3a--5 


a 


.V-2-1+A 


a-3+!-3,v+5 


-rt 2 A-3 -2.V-T 3 

% a =2 

■TTt 2.V-3 1 


*T. a 2 " 3 - 2- (2? - 3) 


2.x-3 


7Tt - A-3 /%2.v-3 i 

Nl, ^ .2 = 1 


2.V-3 


% (2a) 2 " 3 = 1 = (2a) ( 


2a - 3 = 0 ^T, 2a - 3 ?T, a = - 

2 


fsnc«f?r a = - 


a 2 fr 2 +l 


I ^Tt*fFT ^ § a " v (a' + b~ x ) - —r~ 

a"b 

mm S a - v (a' + /? ')= 1+ -2_ 

a'fy 


*n, a' ' .a v + a~ x ,b~ x — 1 + —p-r 

a~b~ 

^T, 1 + (ab ) ' = 1 + (a&) 2 

*T, (a^)" =(a6)" 2 

- a = ~2 
A = 2 

fM?r a = 2 

&W 1 i ^ s 3 V+5 = 3 V ~ 3 + - 

3 

mm § 3 v+5 = 3 1+3 +- 

3 

^T, 3 V .3 5 =3 V 3 3 +- 

3 

^t, 3 V .3 6 -3\3 4 = 8 [wra? mi ^ 3 m\ ■««* 
*T, 3 I .3 4 (3 2 -l)=8 
^rr, 3^.8 = 8 
3 1+4 =1 = 3° 



vScbMXJ 


ioo 


x + 4 = 0 ?T, x — —4 
x = —4 

SimH S I 8 3 2a “ 2 -5.3 V 2 -66 = 0 

*PTWW* 3 2a ~ 2 - 5.3 r ” 2 -66 = 0 
3 2v 5 

--—. 3* -66 = 0 

9 9 

^T, 3 2a -5.3' - 594 = 0 9 Wf TO] 

^1, a 2 -5«-594 = 0 (3 V = a *ns) 

4t, a 2 - 21a + 22a- 594 = 0 
^t, (a -27) (a + 22)= 0 

a ± -22, a - 3 v > 0 a + 22 * 0 

a -27 = 0 
*T, 3 V = 27 = 3' 1 
x = 3 

X - 3 

br I S fl 2r ~(a } +a)a x -' + a 2 = 0(a > 0, a± l) 

a 2x ~(a 3 +a)a x ~ ] +a 2 =0 
^t, a~' -a(a 2 + \)a x .a~' +a 2 =0 

a 2 *-{a 1 +\)a x +a 2 =0 
^t, p 2 ~(a z +\)p + a 2 =0 (ar f = p 
^Tt, p 2 ~a 2 p-p + a 2 =0 
^ 0?-l)(p-a 2 )=° 

p - 1 p = a 2 

a v =l = a° ^t«' =« 2 
x = 0 x = 2 

TrsmiK x = o, 2 

fro 

' ?: RT < fR : 

M 3 V+2 = 81 5 ,A_5 ir' 6 , w 

3 l - — -= a 2j (a >0,6 >0,56* a) 

Vi 4 X+2 - 2 2x ~ l +14 


5 3t-7 _ 3 3 .v-7 



iStb\®<3 SffcftS 


« 1 

2 ' 4 = 4a'~ 6 , (a > 0, a * 2) 

1 

5' +5 2 “ v = 26 

8 1 

(v<)' (v?)"' 

io | 

3(9'-4.3'- 1 )+l=0 

<? 1 

(V?) 4 ” 7 ^) 2 " 7 

ii 1 

4 ,+T +4 ,_v =10 


t3x-4 2x—5 

i* ! 

2 2 -3.2 2 = -32 

'b i 

v+ i -a (a > 0) 




<t -8 I 05ftT> 

^ ^I^RRfg ^ WTT 4<J>^ 4?^ NS faffs ^fffasgef TfSTO ^ 

WfFT <R!t w^ I 4*[TR 4<**i ^ 

*1^5 C®m^ RRSTR ft«f?J WR^r tH l Wf T5PTT I 

t^-^fi ot, 1 5^ -v 'S v (x, v)= («,<&) 4<**t cMtS? w*ih ^ 

x a y b <5>llC«1 ^tUrQ ^5TI *F$ RSfR ^ I 


1 1 t 

frftW i I 3 T5Tf J fR 8 x + — = - y + - = 3 

y 2 ' X 

*raWRS * + i = f, 0) v + - = 3 00 

y 2 x 

'J 

(0 C^ xy + 1 - -y (iii); (ii) & fW, xy + 1 - 3x (iv) 

(«/) « (iv) CW -y = 3x Rt, v = 2x (v) 

2 

(v) C*^ y ^ RR (iv) ^ 

2x 2 + 1 = 3x ^f, 2x 2 - 3x + 1 = 0 


^T, (x - l)(2x -1)= 0; .-. x = 1 ^mr - 

2 


(v) C^HRS, W X = 1, y = 2 ^°S X - — , ^*R V = 1 

2 


.'. ft^RsrRR (x,y)=(l, 2), 


r 


V 


1 

2 


\ 

1 

) 


^ I RSJI*^ % x 2 — 3x + 6 v, xy = 5x + 4y 
TRTO : x 2 = 3x + 6y (/) xy = 5x + 4 y (k) 

(i) (ii)fim*ET, x(x-v)=-2(x-v) 

^T, x(x-y)+2(x-y)=0 







31, (v - y\x + 2 )= 0 x = v (iii ) 

^t, x--2 (iv) 

(in) >g (/) cto ^mr *nt, y = 9 ■■ *n. y(v -9)= 0 y = 0 wrct 9 
(/») CTO, *n«R v = 0 WT X = 0 W Ti^R V = 9, W3 x = 9 

wmt (iv) <3 (i) CTO TO<n *f$, X - -2 W 4 = -6 +6y "<i, 6y= 10 ^T, y = 
.-. frpfaWfR (x, v) = (0, O) (9, 9) [-2, | 


« 1 ^nrt^ ^<! 8 x 2 + y 2 =61. xv = -30 
>TCT*JR : x : + v : = 61 (0 yv = -30 (ii) 

(ii) 2 Wf ^ TO (i) CTO from *nt, (x -y) 2 =121 (Hi) 

% x-v = ±ll (iv) 

' V 


(iii) « (iv) CTO, 
a- + v = 1| ,, x + y = l | 

X - v = 11 JC - v = -11 



x + y - -l] 
x - y - 11 ( 



7f5}T<R to *n$, 

(v) CTO, X = 6, y = -5; (vi) CTO x = -5, y = 6 


(vii) CTO, x = 5, y = -6 (viii) CTO, x = -6, y = 5 
,\ fipfa (x, y)= (6,-5) (-5,6) (5,-6) (-6, 5) 



8 I W % x 2 - 2xy + 8y 2 = 8, 3xy - 2y 2 = 4 
§ x 2 - 2xy + 8y 2 = 8, (()3xy - 2y 2 = 4 (ii) 


(i) 4??, (ii) CTO 5 wrs^t ’fft, 

x 2 -2xv + 8v 2 2 2 

————y— = — ^T, x 

3xy - 2y' 1 


- 2xv + 8 v 


6xy - 4 y 2 


<H, x 2 -8xy +12y 2 = 0 
^T, x 2 - 6xv - 2xv +12 v 2 = 0 

T p- •»’ t' 


?T, (x - 6y) (x - 2y)= 0 x = 6y (iii) x = 2y 
(iii) C^Tc^, x xiH (ii) ^ ^ft^, 


3.6v.v-2v 2 = 4 16v 2 =4 <ff, y 2 ^T, y = ±y 

'■'W 


(iii) CTO 5 , x = 6x 


V 


+ — 

2 ) 



Lk> L/l 





(iv) x RR (ii 
3.2 v.v - 2y 2 = 4 Rf, 4 y 2 = 4 
(iv) CRW x = 2x(±l)= ±2 


Rt, v 2 = 1 


RT, y = ±] 


P t 


RRfRR (x, v)=| 3, -- 




-3,-- ,(2.1), (-2,-1) 


<t I RRTRRRR 8 A±i- + PP! = £ x : + v : - 90 


„ x + v x- v 5 
x - v x + v 2 

(i) CRER* WRRf *nt, 

(x+ v)r + (x- y)r _ 5 
(x + y)(x-y) 2 


x - y x + v 2 

(/) x 2 +y 2 =90 (/V) 


RT. 


2 (v : +v 2 ) _ 5 


•V" - V 


2x90 5 r , , _ , _ , 

—-t- = - [(//) CRtR x" + v- = 90 R%R] 

x'-y 2 

Rt, x : - v 2 =72 (m) 

(ii)+(iii)fef, 2x 2 = 162 RT, x 2 = 81 Rf, x = ±9 
W (ii)-(iii) fer, 2 v 2 = 18 RT, v 4 = 9 RT, y = ±3 

(x.y )= (9. 3 ), (9, - 3), (- 9, 3), (- 9, - 3) 


RRSf : 


^ 4R? o iTR RRTRR fRR^ R5^ 


<t -8 


RRtRRRsa $ 


i 1 

(2x 

+ 3 ) 0 - 0 = 

11 

4*> 

V# 

- 2 ) = -1 

S I 

xy 

2 i 2 

-x = 1, y - 

- xy = 2 

^ 1 

(v 

- 2 ) 0 - 0 = 

3, (x + 2)(2y- 

-5)= 15 

br 1 

■> 

.V" 

1! 

4^ 

« j 

+ xy = 60 

O 1 

“1 

x~ 

= lx + 6y, \ 

4 = 7y + 6x 


1 

x~ 

+ y 2 =25. xv 

= 12 

8 

x~ 

= 3x + 2y, i 

4 = 3 v + 2.v 


io 

X 

+ v x - v 

10, 



4 , 4 



1 — 


- —, x' - v~ = 3 

<? 1 


= 25 



X 

- V’ XX v 

3 

X4- 

— = 1, V H- 








y a 



ii 

x : 

' + xy + y 2 = 

3, X 2 -XV + y 4 

* 1 

V + 

3=-,..v-4: 

5 


i* 

i 2: 

v 2 + 3 xy + i 4 

^f 

X 

f 1 

O 

<N 

II 


X 


3 v 






io 8 


<t.<t wh 

TraRsftRRtRR rirri rfr'^Ir r>cr £r« s[±t^ ^^(rr R| rrrjir rrirr rri rir i Rf)RR >rr rrrtir ^fD 

v5j®t\s Rlf*tR RR fR«fR RRFs ^R l CRTOS W5a±s Rlf*l ijtf&R RR x 4RS, v Rl RRJ coc^lc^l sj^ft* Til 
Sptfa> i^s ^?j I ^TRRR WR *P5 Rl ^'SFRl CRtR RR~RR sift'o-a, R*^* 0 ! ^ ^ 

R^RR't C§tTC 5R RR1RR RRMt x 4Rt V WSaVc Rtf*t'QlRTR RR fR*fa RR1 RTR I 

IShl^M ^ I R’lWMR (R^TRRR RRft 650 R^ffR^TR I ^ '‘J?f& R’ff^RR ^ RlR RtRl Rt^s 
OT1WWSR C^RT 323 R^ffR^TR ‘^R, R*fcR>R ^I^R Rf^R RfRRTR R^? 

TfiJtRR : RIR R#, 4R4?> R^lTRRSR Rt^R RfRRR x fRt>TR ^Rl ^RRl^R RtsR RfRRl 0 ! y f^IR I 


2J^», x 2 + V 2 =650.(/) 

4R^ xy= 323 .( ii ) 


.-. (x + v) 2 - x 2 + v 2 + 2xv = 650 + 646 - 1296 
(x + y)- ±V 1296 = ±36 

iHR?. (x - y) 2 = X 2 + y 2 - 2xy = 650 - 646 = 4 
RR!« (x — v)= ±2 

CKfA'f frfRJ RRT^, (x + v) ^R RR RR^JR kt*> R£R l 


.*. (x + y)- 36. (Hi) 

(x-v)=±2. (iv) 


tRIR rcr, 2x=36±2 

x^^z 1 = 18±1 = 19 RT, 17 

2 

5#rrR (Hi) CRtR ’fit, y= 36-x = 17 Rl, 19. 

.-. 4R^ R^f wtflR Rl*R R^RH 19 tR&TR 4RS. RfRR R*fWMR RlRR RIrRR 17 ^1R I 

'ShliRR ^ | >DR±[> ^flRvsC^WR (RR! 4R RTSiR iR'SR WtRRR 1 0 fRt>lR RR I WfRRfT^lRR CRRRR 600 
R^fR^lR R£R, 4R 7RRT fR^R RR 

RRtRR : RR <pfR. WR^WIR 7 rRT= x fRiMR 4RS. W1WWSR £f? - y fR^TR 


2y = x + 10.(/) 

xv = 600. (ii) 


RV)]4<H (?) CRR RTt, }’ = “~~ 

RsjRxR (ii) 4 y l£)R RR RfRR Rlt. -■- Q + '*^ = 600 

2 

Rl, — V -^— - 600 Rt, x 2 + 1 Ox = 1200 

2 

Rl, x“ + I Ox -1200 = ORt, (x + 40)(x-30)= 0 
^R1± (x + 40) = 0 ^RRI (x - 30) - 0 

o[9fls,, x = -40 Rl. x — 30 












io<? 


fc® friRJ ^5 3tt4 *Tt, 

.'. x - 30 

.*.. ^owm* fcrti =30 first? i 

toftw \s t ^ 44# R?.4JTC45 RW44 'S e r^f 4H1 «m 4RIOT «m^T 34 3. 4^fT#4 RTC4 

18 C4i3 454 ^ to faftiiii 4 rr i r°v4j# Mj 44 i 
R4t4fa 8 4W 4#, ^ = x 441 444 ^T%.R^ y 

.\R°4T# = lOx + y 


334 34T^pTK4 , l^ x + 3 _3 ^y i o x + y = 3xy.(/) 

*y 

, 10x + y + 18 = 10y + x 41, 9x-9y + 18 = 0 
4f, x-y + 2 = 0 41, y = x + 2. (ii) 


>i51<p< 5 c T (i) 4 y = x + 2 <fRC4 3Tt, 10x + x + 2 = 3.x(x-f 2) 
4t, 11 x + 2 - 3.x^ + 6x 

41, 3x^-5x-2 = 0 41, 3x^ ~6x + x-2 = 0 

4T, 3 x(x - 2) + l(x ~ 2) - 0 
41, (x - 2)(3x + 1) = 0 

^54R (x - 2) = 0 *f44t (3x + 1) = 0 4t, 3x = -1 

w#s, x = 2 <0, x - -— 

3 

fo¥ wira ^ 4330*4 41 375 3tc4 4i i 

*[44t 0 s x = 2 44^ y = x + 2 = 2 + 2 = 4 
.-. 24 


i i ?<fcro? wwr Trsrft 481 4##m i ^ 4<tw4 ^ 4t* 4t4t 3f^4 

W43 240 4‘*ff#T4 3?R , 4# , 43 Tjtfr^ 41^4 *tf?RT e t 44 ? 

y i w 4?# TfsiH 250 i *rc.4it -$344 117, 4°v3it frfa 44 i 

o i 44 # 4144 frRj l o f#t4 1t3t4 41^44 C4344 'Q toi^twra rsir ?34j ftf*it 

41^44 3t41 4f%4 (R>44=1 28 4sff#T4 3£4, 333 3T44774i#4 7 w « 3® f4<fa 

44 I 

8 I 3t3lT4 41# R5# 1 8 Rs^lTl Tj$fi>4 $344 90 , 3#TI 43:44 R^4 ft# 44 I 

tf I 44# 24 4##t4 I 434 44# oilJi^ciKop^ fcftl <3 2f$ 333 4T44FSR34 

Iftft « sr? 4t34T 33T373 4 f#f4 44?. I f#T4 C4f*l 44$: C4443 50 4##T4 I 344 
RTWWI44 7R4J 'S 3^ ft# 44 l 


43!-i 8, Stb«4 4f4«-3i>4-bo4 







io'b 


^ \ JTR# 2jC^ fRQR 23 f#TR CRf*t I ^vsc.^wi* CWiR^ 600 R*ff#TR 

$.(.*1, JR fafl TJ \S £f? 1% <: f?I RR I 

s i jir# rIr^ri ?p*fat?ra Trrtr rrH «r:to 8 f#R CRf*l i c^^«i 48 

^ffsf5ra ^t, jir (Irrj <3 sr? fR*# rr i 


v i jir# r^utcr* jr ^w4i<j srr^r rtrt RRt^ *trr*r 2 rr i r^it#r rtcr 

27 CRTR rrsr ^ ^tr fRfRsra RtR i r^o# fRcfa rr i 

& i jir# wtr^trir RinfiRR Rf?n%n 56f#R jr° v R"f 20 f#R i if ri^tcrr rrtr c^jwrf^fE 
r^c'+wr jir> riser Tyrtf] r^$ ? 

*o i jir# ^twwra cwi 300 R*fl#R jir° v jr ^re*tf?rta jr# rs 4 rtcto i o f#R cRf*t 

C^2#R ^Wf 'S fR^R RR ! 

<tb i ^ ^ ?rf^m osn$ 

^^RRTst 'SfRjlCil JIR wfcr-fe >jb>+ RS}tRR’t c tR RRTRR Ir^R > t i ~ v 1CR ! RTTRTFR1 RR( I 

0SFT#R RRTRR #<# RRT R^RTR JRER ^WltHT RRT ^fl | 


:> i RRTRPRR : fl r * : . a"" 1 - a" 1 , (r\<+' T ' - d’(a * l) 

RR1*TR : ci" : : a Zv ' ] = a"' (/) a 2x .a ’"' = d (ii) 

(i) CRtR a ' +2y * J - a 1,1 RT. .v + 2 r + 3 = 10 RT, .v + 2 y -7 = 0 (///) 

(ii) CRtR\ « 2srr+l = a RT, 2x + 3 - + 1 = 9 RT, 2x + v - 8 = 0 (n-) 

(iii) <s (iv) CRtR r^sRr mfe ^fttcr. 

x _ v _ 1 

-16 + 7 ~~ -14 + 8 _ 1-4 

n,JL m JL.± 

-9 -6 -3 

_ x v 
RT, - = - = l 

3 2 

RT, x = 3, y = 2 

.-. fRt'fa RRtRTR (x, v)= (3,2) 


^RTRRR * | RRIRR <PR : 3 11 1 =9'”, 4"-' =16 2 ’ 
RRTRTR : 3 lr 1 = 9' M (/) 

% 3" 1 =(3 ; )'" =3 ! " : ' 


.’. 3 v -1 = 2* + 2 1 ’ 





ST, 2x - jy +1 = 0 (iii) 

4* +3 - r =i6 2 ” 3 (a) 

ST, 4 X ~ 3 ' - (4‘) 2 ' +3 ST, 4'* 3v = 4 4x " 6 
ST, x + 3v = 4x + 6 ST, 3x — 3v+6=0 
ST, x-y + 2 = 0 (iv) 

(iii) 'Q (iv) csns s^rsss ^prn^, 
x y 1 
-2 + 1 "" 1-4 ~~ -2 + 1 


si, x = l, v — 3 

fs^fs mm (x, v)= (l,3) 

$STSS*t VS I SSfSH S*T : x‘ = V V , X = 2 V 

: x v = y x (i) x = 2y (ii) x + 0, y + 0 

(ii) C«HSs X 4S m (i) <3 sfso Sit, (2 v)‘ = y 2y St, 2'.v' = v 2 ' 

ST. — = 2‘‘ ST, /' = 2' y = 2 (ii) OTtfP, x = 4 
fs^ftlSSISR (x,_y)=(4,2) 

8 I SSfSTS SS : x y = y 2 , V 2 - 1 ' = X 4 , CSSTCS X * 1 
mm : x v = >’ 2 (z), >’ 2v - x 4 (ii) 

(i) sit, 

(x ) = (v 2 )’ Si, x r = _v 2v (iii) 

(iii) <3 (ii) CSts ‘ E TF^, x'~ =x 4 
v 2 = 4 ST, y - ±2 

4SS v = 2 SOT (i) OTOT Sit, x 2 - 2 2 - 4 St, x = ±2 
^TTSTS, v = -2 SOT, (i) CStS ’fit, (x)' 2 = (- 2) 2 = 4 

SI, -4 = 4 SI, x 2 =- SI, x = ±- 
x- 4 2 





bob- 


<t I ^3 : 8.2"' = 4 r , 9 s .3" = 


27 


WfH : 8.2"' =4' (/), 


9.3" = 


27 


(») 


(i) cm ’fit, 2 3 .2"’ = <2 2 ) ^T, 2 3+AV - 2 2r 3 + xy = 2y (iii) 


(ii) cm (3 2 )*3 


xv 


^1, 3 2a " tv =3 3 2x + xy = -3 (tv) 


(iii) C«f^ (iv) tol^t TO ’Tit, 3-2x = 2y + 3 ?T, -x = y.(v) 

(v) c«fw y 4<r W (iii) 4 ’fit, 3 - x 2 = -2x 
% x 2 - 2x - 3 = 0 ^1, (x + l)(x - 3)= 0 

.’. x = -1 Wit x = 3 

x = -l m (v) ’fit, y = 1; x = 3 (v) ^ y = _3 

(x, v)= (-1, l) (3, -3) 

KUrt b I ^ : 1 8y x - y 2 v =81, 3 v = y 2 


WlH: 18y* -y 2x =81, (/ 

) 3 A = y 2 

(ii) 

(i) ’fit, y 2v -18y r +81 = 0 

^1, (y"-9 

) 2 =o 

^t, y *-9 = 0 ?1, y T = 3 2 

(mj 


(ii) cm ’fit, ( 3 r ) x = (y-) x ^ 1 . 

3 ' 2 = y 2v 

(/v) 

(iii) cm ’fit, (y ') 2 = (3 2 )" % 

y 2 A =3 4 

(v) 

(iv) <3 (v) cm ’fit, 3 v2 = 3 4 

.x 2 = 4 ?T, x = 

±2 

x = 2 ^ (ii) *nt, } r = 9 

^ 1 , y = 

±3 

x = -2 ^ (iii) ’fit, y ” 2 = 9 

^ 1 , y 2 

= 7^ 


:. ftrfa (x.y)= (2, 3} (2, -3) 


( 




\ 


2 , — 

V 


r 


V 


2 ,- 




J 


\ 

3 




ii 2 V +3 l =31 
2 X -3 V = -23 


* l 3 A = 9 * 

5= 25 tv 


«i 3 V .9’ =81 
2x - y = 8 






bo^i> 


8 1 

2\3 y = 

18 

(t I 

aO'* 1 =« 7 


V* 

=.v 2 ] 







i 



- y * 1 


2 lx .y = 

= 36 


2 v 3 .t+5 20 

a .a = a 


x 2v 

=/J 

<\ 1 

>' v - 4 


br 1 

4 V - 2 r 

i 

oc 

-/:' 

= 16 


vs 

II 

to 

f 


(27)- - gy* { 


2 X = 

? 

= V" 



M fwn® ax 2 + bx + c - 0 R¥t*TR 

fim >i^l<p«q c f ax 2 +6x + r = 04<J RRIRR wrsr^T tFst^JCR *tal\©0© f*tr*rf% I 4RR 

C^RfkRR >ll*l(RI tsft RRIRR ^TTRTf <JRt TO i 


RIR v — ax +bx + c . ^1 toi x CR ■ J i<T | «i RTCRR >SRT y — 0 ^CR RTsfR, x C^R 

<mc<5, x ^R ^ RR>R RRT^ ax~ + bx + c = 0 R^tfaRRfijR RRtRR i 

tofWf i I ORRfkiR Wu J 2 _ 5 v + 4 = 0 4R RRTRR RR I 


RRtRlR : R7R R#, y — x 2 - 5x + 4 . 

A' 4R TOR>fD RRRR 1 $RJ y 4R RR fRcfa TO RftRRTO (RtRR TOR# t^jR fMt R# : 


X 

0 

i 

1 

2 

2.5 

3 

4 

5 

y 

4 

'1 - 

0 

-2 

-2.25 

-2 

0 

4 


RjRcrR RTRfafU® SR 1 ® fa-*i'©£ 5 n ^R> RRTO “STIRR 
TO RftRR^ffijR (RRfRS R*fR | (R^tt RTR CR 

OT^rfdart^> -r>pto (l, 0) « (4, 0) fR^ (m 

TO^ I 

R^tRR^ RRtRR x = 1 RT x = 4. 



^1^*1 ^ I C*RFfR3R RRRR) x 2 - 4x + 4 = 0 4R RRtRR RR I 
RRtRR : R(R R>fa, y — x" — 4x + 4 . 


x ^R R^RR wn y ^R RR fR^R r*cr C'lRfadR'S 'SRI R>SRR>1 t> fRRR ^RTs? fR^R R>fR o 


X 

0 

1 

; 1.5 

■- 

2 

2.5 

3 

! 4 

y 

4 

1 

: 0.25 

0 

0.25 

1 

! 4 





iStbVs<l 


bbo 


^TOR RfRfa ^5 ^R TOSS? ^T*R TO 



CR-=#R W R# l CRRfe (RR! RR CR 


.r-ww (2, 0) f^jre I CR<^ fom 

r^tocr?} ^ RTtR, RftRSR®#? RRfRR TO 

x = 2, x = 2. 


v 



^RfTOt O | (RRfeR RTTOIJ RRTRR RR S x 2 - 2x - 1 = 0 


RRtRtR : R<R R#, v = v 2 - 2x - 1. 

RflRR#!^ (R*#3 RWR ^RI x 4R R£RR# RR fro *>KW ^pR v 4R m f^r<^n R# : 


1 

X 

~[ 

-0.5 


0.5 ! 1 

1.5 i 2 

___I___ _ 

2.5 

3 

\y 

2 

0.25 

_ 

-1 

_ 

-1.75 j -2 

-1.75 i -1 

0.25 

2 

L_* _ _ _ 


RT#fcs fR^TOT! ^R RTTOr ^f’R TO 

R§tRR*#<I C*TRfS3 R^R ^sf?f I RRt RTR CR 
C*!*## x-WRTR tV|jU|^(U«tw (-0.4, 0) 3 
(2.4, 0) RhjCvs R£TO I TpRR, RftRR*#R 
mm x = -0.4 (RTRR) Rf x = 2.4 (WRR) i 


y 


\ 2 

1 


• ^ /I 

* ; 
V 
«*v 

\ * 

l. 


! X 
i o‘ 

: ^ 

1 -• * 

\o 

\ 

\ 

1 

2 1 * 

i ■ 

y 

-1 


\ 

X 


-2 


8 1 - X 2 + 3x - 2 = 0 m CRRfeR RRTRT frfa RR I 
RRtRtR : TO RfR, v = -x 2 + 3x - 2 . 

X m TOR# RKRR 'SRI V 4R RR TO SR3 RfpRRTO CRlRR TOR# fR*jR ^R!¥ ft^R R# : 

* * 




0.5 

1 

1.5 

_._ 

2 

2.5 

3 

.. . t 

y 

-2 

-0.75 

0 

mm 

0 

' 

-0.75 

! 

i— 

i..,......—. 


sfT« f^jTOTt WR RtTO? ^IRR TO RftRR 6 #? 
CRRf&U RTO RfR | fRRt RTR CR CRRffr# X - 

torr Ijrr (l, 0) « (2, 0) fH fro fRcro I 

^RRR R§tRR«#R RRTRR x = 1 Rf X = 2. 























^5? 


(tA 


i> i ax"+ bx + c - 0 4?° a, b, c W<f R“RTT x 2 -x -12 = 
R 5 . 0 R. 1 

Rf. -1 R. 3 

*i 16 X = 4 X+1 rrtrr r^Ri^? 

^.2 R . 0 

*t. 4 R. 1 

« i x 2 - x+13 = 0 ? 


<P 


R. 


-l + V-51 


l + V-51 


i 


R. 


R. 


-1-V51 

2 


8 I y x — 9, y 2 = 3 X ^ R^R> RRIRR fRTRfr^ 


\+-yJ~5\ 

2 


*■ (2, 3), (-2, i) 
1. (2, b,(-2.3) 


>1. <2, 3), (2, -3) 
*■ (-2, - ^). (2. 3) 


W*|J? <J 'Q b *T° ^3? Rt'Q : 

RRT^ 9f< R*RTR '3^? 1 1 4R? SRRSR 30 ! 

<t i r°rti ijtfi; # #t ? 

?\ 1 ^?l30 * R. 2^15 

R. 5 4?°v 6 R. 5 ^X -6 

b I R?-?m ^ ? 

?R 1 R. 5 

r. 61 r. VVT 

R : RSRjt <3 if RvRTf? 'S'TT^r^ f?R#$ RSRTT? RRf§ 6 I Rgt?5 rH?’?'# R^R RRTtR 

i x + — = 6 

.V 

jj x" + 1 = 6x 
iii x 2 - 6x - 1 = 0 

to? C?RRfi> ? 

?*. i <3 ii 


R. ii « 

I 


\r l 2 px '' = 2q px ' 2 4? RRIRR (RRRf&? 


RR ^ 


R 


r 

i 


R. i « iii 

r. i, ii « 

R. p 

9 


R. 


/2 



& i x~ — 4x +3 — 0 io i x~ + 2a' — 3 = 0 i x + lx = 0 

iii I 2x : - 7a + 3 = 0 io l 2x 2 -5x + 2 = 0 ^8 i x 2 + 8 a + 16 = 0 

Xt i x 2 + a — 3 = 0 ^ l a 2 = 8 

^ h i v£ppfi> ^strra <ft4?r f^=t *ts*trtfiht 5 ©«t c«iw 3 f^i ^ ^4<t 3 ©'f *r°v*nrifi>3 5 ©«r c«fw 

3 c*rf*f i 

?>. ^*r<f3 >1I4JCT ^ I 

st. starts ^ i"sr 5 #^ c i1t> ?m'<& ^?t i 
«t. ^ >liJ)<M e lf& (FNfkaRI 3TRK^ ’Tsn^ w I 

ib-1 ^+th 'orr*r^FR 5 0.12 i 'Stfstf&i ^4 w'W 20 ftn>ra 

c^f4 i f%f4 \£T? ^fst csire *mwp ^ftens*! f4fe i '*tir^ frr^j, st? 5 

fsfljft C^f*t I 

^5. ■ 3 i^) < f ! ^ c t ^ I 

s|. 'SH^fa ©rfa? ci*b 'S 2f^ f44?I ^ l 

?t. *nmrp ^fs#?t ^4a 'Jw « 9 ff4%n f44? 



^jl*l 

TOI 


TO >Mo<t> tottoor TOTO i frog toto ^t<ic^ tottoTO'-g aTOi^t ■q $<jr^cf 
«fwi swcs; i frMror ^)«w ^TrofTTO whto TOfrog wfa to wrowtfik c^at to wrffa g^f& <r[ 
^tostto to t^sr towr ctotoht toto *ifroiM tos to to^to to to i ^to# wro®^ aTOt toto 

TO TO I TO TOPTOTO TOTTO5W TO 11 !! gCTO'SH TO ! 
totobt cro f*m#fro - 

> to ^ ^ b«ic<^<i to ^rt® fcf*fg ®to®t <rrr^fT7 tow tow i 

> ft bTOfaftg TOH TOWF <3 TOTOTO TOT® 'TOW I 

> TOfrfro towtt?i wto®i toto to? totto tow tow i 

> to e ft b'loRf'it aTOiw totowtw wsifcw? totowi totto tow tow i 


wrst 

tot ?4? utow ?ito^tjt 200 1 ^wifrowrw wto to? w, 2r <jtoh to#r TOTOH S|TW> 

R 1 4TOf5 f^fg fro ^Ta A' TOT TORT faTOW TOf% 0 < A < 200 l aTO^ «TW TOfTOt <W U 
W. WTOTI'Q aTOfc> TOJl^RR frofrsW TOTOt TO TO i CTOiTTOTOTtfeW *q ®RJHJ ^H+- CTOTO^TTO 

2®1%W ^rfwTTOsfW TOTO'R TOTO ^TWFSH TO I TOTOR 2a fro CTOa. sjjjtto croa TOT aTOTO 
TOUT'S TOHTO CTOCa ^TOTHSWTf af^TO ‘ 7 ff?TOW fH c f?T TOTT TOT TO f?TOT 2JTO TOW ®T fTOH? feRjW 

^TOfRswn aro to tow tot i to®to ot^tt tow? w, witoto 2 rofcH #tot totototo? toto^t 

t<ft TOWj^ff I 

HStTO'T R°af3 HagiTO^ TO Wro^ TOTTOH CATO'S 2|£TO§Tj | TOfeaTO TOTT TOTTOT TOf*TW> TOTH 
TOTH TOTOaTO TOTO TOTT Sf TO TOWT TOTOTOaH fro TOWD TOT ] 

4<6 TOTOTOaTft> TO^ 5 TOf? I 

.'. 4+2 < 6 + 2 TO 6< 8 [^stotwf 2 wi^T tot] 

+5 ^ 2 < 4 [^toitof c«Tw 2 fron^ to] 

+5^ 4<12 [felTOFW 2 fTTO m TO] 

+5^ 2<3 [^TOJ'TO=W 2 TOTT oH TO<T] 

®TTOW[]^ 2»<rTOH® -2 TOTI S4 TOWT TOTHToTW HI’<3Tn TOT -8 -1 2 

4TOT —8>— 12, t'JHfa -2> -3 {^TO^TOP -4 TOT «T^1 tot] 

TOTOWTW TOTI TO, #f a <h TO, TO, 

TO4!-b<?, #T®-^-io^l 



v3n>«a 


ib8 


a+c<b + c 
a-c <b-c 
ac < be 


a b 
- < — 

c c 


to 

ac 

(2 

b 

— > 

— 

C 

c 

^£: 

i 1 



c 4? CTOW WW 
c ^ CTOM TO<1 
c i£l? ^TC 5 !? 'SmTJ 

c ^ ^^1^4 ^lO*^ ©Mi 


CvsMOH CT ^<*=1 5bb'«I 5 *£$3 Ct>CT5 C^f*l '3?'?. 5 ^pcj5<i ct>cn ^ '®t r ^^ 

srt<fw sR>t*t i 

c^rwi ots ^n? iooo to, <s&m *rftotffa £f!<8 ^t*ro wt ^ i 


i 


iBm^ t i I ^TSIKR ^ 'Q (7T61 t> C'i^'Q: 4x + 4 > 16 


TptfqH : C'f'GlTT ’TO, 4x + 4 > 16 

.-. 4x + 4 - 4 > 16 - 4 

^t, 4.x >12 

_ 4x 12 
*JT, —> — 

4 4 


[few cto> 4 torffi to] 


[fel^TO* 4 wi TO] 


?T, x>3 

.-. tofa >w*rH x > 3 

4TOpflj, S = {xg/?:x>3] 

^rsrmm to ^rto wrtmra c^t-toi toti i 3 ww ^ ^°o*m 

Trsniff^ i£R° >rsn^ <?n5, 5 1 = {v e 7? : x > 3} 

—I—I—I— <p —I-► 


-10123 

fcpfT^ cf ^ 1 7fsn<t^ ^ <x)<R CTT> ^iTTCiHKr (Trait'S : x - 9 > 3x + 1 
^STlMH : OT'OTt X - 9 > 3x + 1 

.•. x-9 + 9 > 3x + 1 + 9 
^t, x > 3x + 10 
^1, x - 3x > 3x + 10 — 3x 
^t, - 2x > 10 


_ -2x 10 

-< 


-2 -2 

*n, x < -5 


^r»n^s 5|°-?fTt -2 Wf «l’t ^TT?3 

<3 to toe fks] 



ftfft 33I3TC X < -5 

43 hr efts s = {xg r-.x<-5} -5 33*3 rrr ^t^ijt mwra 

3313R I 

■*-0—I—I—I—i—I—I- 

-5 -4 -3 -2-1 0 1 

fa:5j: 331313 C33R 43>ft 3^3*33 (Wl) 3t3f £f33»f 313, C^Sfft ^PTW13 331313 43# 

'SPTSTvSl 3131 433*1 313 I WaH 331313 C3T> (3l3l3 c Ta) 3RS3 7R3IT3 ^%3J ^31?# I 
a > ft 43 a > 6 ^33t a = ft 

sftft a < ft a > ft ft^n ^3 1 

«6s43, 4 > 3 431 4 = 4 1 

^ft^t« I 331313 33? 8 a(x + b)< c, [a * 0] 

33T313: a w a ( x + b ) < E_ ,^53<m35 a wi«in 333 *nt, 

a a 

c c 

x + b<— 31, x < — b 
a a 

_ ^ _ a(x + bl c 

a 43^ sferl3 ’fit, —-- > - 

a a 

c c 

31, x + b > — 31, x > — b 
a a 

.'. fts^?? 3313T3 : (i)x < — b, 3ft a > 0 33, 

a 

(ii) x > — — b, 3ft a < 0 33 1 

a 

f3:{J: a 3ft ^RT 43^ C 3ft 33T$]3> 33, X 43 OT331R1 31W<? ^!3J 3T3W[f5 3R I ft^g a 
3ft *RT 43° v C 3131^13 33, «t3 4334|fD<] (RRRT R313R «1M? 3t I 

fc-i 

433\s|'$M R313R 33 43° 3^3133313 3313R C# C3363 : 

i l y - 3 < 5 $. I 3(x — 2)< 6 s i 3x - 2 > 2x — 1 8 i z <—z + 3 

2 

<t l8>2-2x *» I x<- + 4 ^ i 5(3 - 2/)< 3(4-3/) h- + - + ->- 

3 3 4 5 60 



C^slWf ^TTOTn TOTTOT TO OS f*TO*fI. I 4^14)0® ^->14®"! >i w if^'s TOPTO TOTTOT 

too® *ma i 

iB^ i ^ cf n, | (^TTf ^r^n ^ & to *rca to c*tto^ ^srrow 5x to^ 6.v to?t to? 

'4<4K3^ Ax TO? 84 W I OTTOf *R 3 J CTO^ 40 TO fe ’fT# l ^FTT ftTO ^p<pi fiOT TO? 
Wt ^ T K^ ' fffhr | x TO TO ^pr^TTO ^rtiJT^ TOO*! TO I 
^TO : TO C*n3Tt$ OT& (5x + 6x ) TO3 TO? r ' 9f7 ^ (4x + 84) TO5 TO3 i 

£T?|TOs, 5 jc + 6.v < 4.v + 84 

^1, 11* <4*+84 ^T, 7* <84 

^r, xc- 84 ?T, .v < 12 
7 

Ax >40 [ «Tf« toRw to 40 ] ?T, x > 10 
.*. ojJiyof? ■5rf5^ oro to 10 < jc < 12 

^gg«r ^ i 5 to .y fi> to? 8 "5m to (y + 4)fi> «fr®t fero i tos ^tj 

* ■* 

97 ^ totIto* to 14 fero? 

^TTOB : *fi> C^lfatTO TO 5x T>R9 TO? (y + 4)1t> TOH TO 8(.y + 4) t 4<T>1 i 

snfpTC^o, 5.Y + 8 (y + 4)< 97 ^T, 5.y + 8(y + 4)<97 
<TT, 13.V <97-32 ?T, 13.y <65 

Tf, a- < — <fl, x < 5 
13 

.*. to(1to> 5fl> c^ffro fero i 

: 140 C^fa TO 05%5 X Rhwh I fef=T Rc^vsIOP 1000 T>TTOT TOTOT CTfi> 

faOH I Rofrvs l 50 1>TTOT x TOT (/Tlt^ T5T?>T (W« 14(TO I TOTTlf&O^ TOTOT? ^WT TOT*! 
TO TO? X TO 4?»l<n TOT TO I 


sfffsrBTt 

*-<*• -TO TOTO^M TOWRT TO OT*t TO TO? X TO ^Tgt^T TOT 144?! TO I 

v> I <*& TOTO 5 X fa. 14. (7TTO3 4l^T TO? (x + 2) fa. fa. CTOT i ^ C#TO1 

2 

to^ to TO 29 fa. 14. to i 

^ I (/tfftk.-'Sl (TOST 4x TO% TOT TOn (x — 3) TO% TO TOC^t TO? TO 'Q TO fTO 40 


TOfTO C^f*t ettW 'Tj I 




Rft» V,y 

V l 70 C'^fer RR CRT5RTR Rft^R X wfer RTIR ftFRCRR l fttSFeTCR 5 500 ftRRR v£)RiRT*Tf CRlt> 
fttRR l feFST 20 StRRT x RRT wfiJR*. RTft Rrr cws ftcRR i 

. 8 ! ^ 4 r%r m x ft. ft. 4 r° v 5 r^Str rir (x +120) 1%. ft. i Rrf^ftR r® Rfftm 

R'ftR 100 1%. ft. 4R CRfft RR I 

(? I 4R> iftRT RRTOR CRmRR 40 R< CR. ft. I vst CRtR 5 X CR. ft. ^R 4R° V 5 CR. ft. 

RRSTRRR RRR®? W5 CR'QRt ^CRT i 

^ I 7R3R RRR RRRR RTRRR I f*f®T RtCRR CRR 6 RH£RR R\5 I ftw.RR RRCRR RTsrfg 

90 R^R I fftsTR RRR ^RR\S|<1 RTRTCR SfRRf RR | 

H I (^fft 14 RWR RTRTR ^SjftlRR <ff% Rfftff fRRftR | ] 7 R^R RRCR cr 4R.4R.fR RffaR CRCR I \5R 

R^RR RRR RPTWR JfRR^t W 1 

br I i£|R^Rfft CSRRR Rft 2f1% CR^ra RRtftR 5 300 ftftR I CfHfl> 15 ft 5 , ft. RT'QRTR 2f£RT'S?ft?J 

RRR RRR-^-fR SfRTpR RR ; 

I TTRR CRR 5 C$TRfR fRRRRtR ^R^ 5000 ft.ft I C5ft> ftR^RR RCRTW RfttRR R%fR 900 ft 5 . 

ft. I ftl? RR7 CRtR 5 f .ST^| RTRTR RCR Sffft^R fftRi R«^fR 100 ft. ft. CRtR Rf^[ 2fRMR R^lfft 
| FfRR CRIR 5 CW? ftRftfft %WRCTR 2fCRRT%R RRR i5R^ RPTRvsTR RfRJCR 2fRR*f 

RR I 

>0 | ^RRtf SR^R ^ RR. (W CRR 5 RRR CWR RCR S^bRCRR £fCRR?% RRR 4R>fc ^RR^JR 
RTRTCR £fRR RR | 

i i [ C^m RRT®JR> R° V RJR 5 'OR, R^RTftR ftsR 4R° X 1 5 4R RRH W.^W\ C5l5 | R^f^R r^RT 
RTR ^RRR^IR £fR>T*l RR | 

^ &«T«?RPfS ' ? Spf5^| 

wmr ^ ^ftftlt y = mx + c* (RTR RiRTR^f ^ttrtr ax + by + C■ = 0 ) Rm® RRR RfftRm 
^R RRt« %Rft (^Sr <3 RRR-R*fR CffftR Rfts) ^fRRl <mRft CR, $ RR>R CRRftgt 

^R# RRRraRT ! 

^WUfftvs x, y RR^R ax + by + C = 0 RfftRl'fR CRRfroSR CRIRtRRT fft^R Rfr^R Rtft^ 

fm R 5 ^ RfftRRfcft RTRRTR 5 X « y 4R RfRRjft R5R^R ^ ftRp ^ ^ (<^ rr^r ^r ^ 

^R I ^RRjftfW, CRRftcRfl Rftw CRTTRT ft^jR ^TR[^4 R^ftR^fll^tR 5 ft^t R^ Rf 2f ft^jR ^sf 
c^R ax + by + c ^ rtr ’fR r^rrr <ra rt i rr^r^ crr^ fftij P ^r ^ « 

RRT ax + by + C RlftfR X 3 y CR 5 RRI^CR gffft^tRR RjRIR Rtftfl^R CR RIR P 

.V * 

ft^s RTftfftR RR RR1 ^R ^ W RRR 5 RtRTR'R f(p) RIRt ftcRR ^Rl ^R I P ft^ CRRft^ ^CR 
f(p)=o, P ft^ cRRtaR Rftg^ ^cr f(p)>o f(p)< 0 



Stt>vsi3 «lf^5 


iMr 

c*Nfkant fH ^ ^f w©^ ^ ° f^x P ^ 

ig^ f(p)> 0; ^“'R wocw sftoR 5 f^x P ^ f(P)< 0. 

^rt ^t^u, <ftc*i?i ^*r wfgo sm^ t^x P ^ ^ f(p)= o 

^cf v,, x + y _ 3 = o foixm ^ t c«r^ *n^ § 

v = 3 - x 



(^) tBfe wic* cw?wi?r “®*tbbi wt” * (*i) fB$® “fro w*f ^ ^ i 


^T^ct ^ I x + y — 3 > 0 Wit X + y - 3 < 0 WTO? ffNfra w<J^ w i 

wrere rere w ^ x + y - 3 = 0 

crf^rfe i 

x + y - 3 = 0 c 5 ^ *rrt 



f53I 









X + y — 3 > 0 ^jTfSTaf? C3*!fi?4 oj^c-HfJ <5RJ o*(>fH\sTTT ^=lf<|Hj ( 0, 0) <43 RR 3RRR ^PRT 3ft 
- 3 > 0 3t R^T R3 i Vpicsfi, 3 JRR\sT3 ^RTfflai ^3 X + y - 3 = 0 C 33 T 3 C 3 3Tt*f ^=ll3^ 3 T 3 ^ 43 

«itc*i I 


Y 



x+y-3>0 

f53J 


x + y — 3 < 0 ^3^^f3 C33fei W3J ^ 5 = 3FRR\dT 3 ^=lf<|*^ (0, 0 ) 43 RR 3 RTCR Rt'SRl 3T3 

“3<0 3f RRR^T13 fw 333 31 RR RW | <RCSr?, 4 oJRfR ol^VJ^R flRffes 3£3 C 3 Rff &3 C3 Rtf?* 



x+v-3<0 

ffeu 


<0 1 2x - 3y + 6 >0 3fRR^t3 RR73R CRC&3 RcfR RT^3 'Q ftifas 3 R I 
RRT3R : WTRRt 33ER 2x - 3y + 6 =0 RftRRt'R (RRfe 3>fij ! 

Rfr^R^ C3R> ■'TT'GRI 3t3 : 


2x — 3y + 6 - 0, 31 y =-h 2 

3 









^ ^ (0, 2), (-3, 0), (3, 4) t^'QWT 

<J# | 



4 SR -spff^ (0, 0) CS 2x - 3y + 6 <nf*m 6, Rl i CT ^ 

i pife’+x <055 wra 2x — 3y + 6>0 

2x - 3y + 6>0 o PTs r ^m c 3 ^ 2x - 3y + 6>0 'W* 

^ c^^fera ct *rc*i ^yrf^a <?$ wra ’tfoo i 

4 $ Tf^nsfR c^^#3i fksj? &r*« *rra tor c^-«ffe5 c^^'s i 

^tft^t 8 i x, y - 2x < 5 "spr^f? ^ i 


^fTOft*l : 


- 2x < 5 



^^15^ C 5 ^ ^ITR 


2x + 5 > 0 ^T, 2x>-5 *n, x> 


5 

2 



x,y 


>RvoM 




C^^ifes oi^h <pf^j i 


TOT?1 



.£R^> *153 I - 


( 



0 ) fro y 


^5R^?t (?T?tfR5 C3*nf& 


^31 '55=11 



































































































































vfl^ ^Pwi (FFTF FF FR?*! t£F° ^F^C-s x = 0 Ff > — — 

2 

^^]°s C*Nfkj (FFF FF FTC*m FFF fF^F 2prS FFWF FFIFF (CFFfkg CFFF fFtJsMt 

tFFF FF) I FFtFF CTl^F <?TFfikg $*RFF fk3F fk^F {FF W.W CFFfks (FFTf^ t^) ! 

(t I y < 2x FFFFF CFFfe o^F FF 

FFt^F : y < 2x WRFtlkF y - 2x < 0 ftfrf cf*H FlF i 
^Ff y - 2x = 0 y = 2x 

J i3l<P«l(. e f? CFFfkg w Ff? | FftFF*# C3RF Fft, 


X 

0 

2 

-2 

_y 

0 

4 

-4 


^HT^lfil'S ^F FI^RFF ’fEfFSj Fpfa dlFTCF ^FF *RF (0, 0), (2, 4), (—2, —4) fFF^MICF ^TFF F7F 
(FFfks <F*nfi> F^F FF1 F^Ft I 



(1,0) fa**i CFFfkg fff 1Ro><i F°r*t’ FR^ i ^ fF^TF v - 2x - 0 - 2 X 1 = -2 < 0 

^®*t° C^kkj <FFrf& <3 FF fe? F^F Nsfa CT 3TSJ*| {], 0) ohM FFFF nfks F Fsi^f 
£P r3 FFFFF CF'kkg I 

'bi 2x -3y - 1 > 0 w 2x + 3y - 7 < 0 FFwt xj^ ^rFfFF fk^F ff i 

FFtFF : 2JFCT 2x - 3 y - 1 = 0 (/') 

Wv2.v + 3v-7 = 0 (//) 

FtfFFF ^<1 C=lFfka Ffa | 

(/) cm^ *nt. 


3y*= 2x — 1 FI, y = 


2x -1 
3 


4FRF, 


X 

i 

1 

1 

1 

4 

1 

y 

_ ! j 

-3 

-1 


FFI-b^, ^FFF #tF-^-boF 







RfR® 





crir 5 *r$, 3y = -2x + 7 Rt, y = 


- 2x + 7 
3 


4RttR, 


X 

-i 

2 

-4 

y_ 

3 

1 

5 


ffiTRfl t R® rRR^sr 'fJfsR RFfa RI^R tnm<p ■■SRR 5 *rc?l (5, 3), (-4, -3), (-1, -1) f^'S^Tf 
2x-3v~l = 0R^Rn: e R CRRf&R (RRt W(-l, 3), (2, 1), (-4, 5) f^KRT ^RR ^ 




^fft^ (0, 0) c® 2x - 3y -1 RR —1, Rl W3]R i 2x - 3y -1 = 0 4? CRRfe rrr 

<7i rrr ^<fg ® cRt rtc?*r rr*r f^R ^srj 2x - 3y -1 < 0 <arct 9 tn? t R ^ 

2 x - 3 v - 1 > 0; ^SRWR <RRtfi>R^ ®R 1%^’ RR'St^R fstt?® ’3R*t 2x — 3y — 1 > 0 

csniffei i ^rRR, (0, 0) c® (2x - 3y - 7 ) #*R RR -7, R1 i ^1° 2x + 3y - 7 = 0 ^ 
(RRR CR RT£*t ^Rf^5 CRIl RfiTR RR>R ®RJ 2x + 3y — 7 < 0, ^STs^R (T’TRfe 
C?RtfcyR WR fe’ RRWR 2x + 3y - 7 < 0 ^TOR CRRfi^I I 

T5ps^£R, ^ CRRI i^flfcl R?,f*ft '5R'“f 5 R ^f?J*R ^PTST©1 

RRRTRR CRRfes I fkaj RTRstlR f&fe® (■^RlRRtRS.) CRRf53J I 


v, I 5x + 5 > 25 '3|>1V|'S|^ RR1RR CR$ RR#? 

<P. S = {xeR : x > 4 } ^ S-{xeR:x< 4 } 

R. S = { xeR: x< 4 j R- S={xeR:x> 4 } 

^ , x + y = -2 R^<M«l 1 tft® x v£R < 7 FR RK 7 R 'SRT y = 0 ^R? 

<j>. 2 R. 0 R. 4 R. —2 

v i 2xy + y = 3 R^NrRI^R Rf^P ^Rl^ RRRQM ? 

R>. (1, -I), (2, -I) (1, lU-2,-1) 

R. (1, 1),(-2, I) ^ H> ! ),(2,-i) 








'i|3iV|'4|fU 8 V3 <t TO fifths ^3? m«: 

x < —+ 3 

4 

8 1 <5i>ivj^ifD<i <ti 5 <m?15? 

?>. S = {xeR:x>4} *t. S = {xeR:x<4} 

’t. S = {xeR : x < 4} ?. S = {xeR : x > 4} 

<t i ^wt15? <7Tt5?r wnGW m?15? 

m «-I—I—!—I—!—b-$H—I-> 

-2 -1 0 1 2 3 4 5 6 

( „) <-j-j-1-1-1-1 » j-1-» 

-2 -1 0 1 2 3 4 5 6 


( 1 ) * 


-2 -1 0 1 2 3 4 5 6 

\—I— I —I—I —\ 4^ 4 . > 


(X) <— 

-2 -1 0 1 2 3 4 5 6 

fap TO ^3? Tit'S: 

io.oo 5m 1^x15 pfan 4R° S 6.00 5m (x+3)15 *im i tor cti 5 
114.00 5m i 




i lOx + 6(x+3) < 114 
iii lOx + 6 (x+3) < 114 
to? ? 

m i < ii *f. 

5(5115 ^5 c<#t*r 

m 115 *1. 315 


ii lOx + 6 (x+3) > 114 


?. i« 


n. 515 


?. 615 


v I 


m <— t —$— l — l — l — l —I—f 

-1 0 1 2 3 4 5 6 


7 


W «-1 — 4 — I—!—t—t—1—4—I-» 

-1 01234567 

e»«—I d) I I l i N i -> 

-1 01234567 

w «—h-4H—t—I—I— I 0 H-» 

-1 0 1 2 3 4 5 6 7 

* i to? streps cto? <m*t15!f wi ?s? : 

(i) x — y > — 10 (ii)2x-y<6 

(iii) 3x - y > 0 (iv) 3x - 2y < 12 
(v) y < -2 (vi) x > 4 





ii>8 


(vii)y>x + 2 (viii)y<x + 2 
(ix) y > 2x (x) x + 3y < 0 

(i) x - 3y - 6 < 0 4<K 3x + y + 2 < 0 

(ii) x + y — 4 < 0 2x - y - 3 > 0 

(iii) x - y + 3 > 0 2x - y - 6 > 0 

(iv) x + y - 3 > 0 2x - y - 5 > 0 

(v) x + 2y - 4 > 0 W 2x - y - 3 > 0 

(vi) 5x + 2y > 11 W 7x - 2y > 3 

(vii) 3x - 3y > 5 x + 3y < 9 
(viii) 5x - 3y - 9 > 0 ^ 3x - 2y > 5 

i f^rR 1793 fc.ft. i fRsmTR RFfos 

*rftaw 500 i fas i *ffRSfm %rmw<j ww rrr 60 

crot s\i » r?t i 

Tmrfl^r £raiRr% t i 

1 ■*iTRSfFiFf fasrw*r«3 fefefN aitaier^ii ^rsra (^) 

opt5t*t (^^<31 

*t. <WW RWS ‘nTRSfRTM ta=WWC3 (RRR *TCW S^b*KH<l SJCIIl^ll *HraW X 

wmffrR ^n*ip 2Rn*i <ra c^^t? ^tjrrrt ^tr^tr ^ i 

*r?*irififcr 3 tw ss R 6 v«mlT^ 5 ©«t taw 5 ©tew r?t i ^rr 

R^iTt <MQ ** r^UR 3 ©'f taW RRRt ^R*ff 9 RS 
<p. ^rrr wuisMW ^fwu w^i'S i 

■«t. i-si 5 ©«t, ?rr fro®! w 15 4? ^if§ c5i§ ^ Rm rr 
« l>IM«'Rr £RH RR 1 

*T. R R° 4 «n« RRWf ^tRR RRtRR CSTC^fT W ©R I 





Infinite Series 

<3 m\ tok^ f%*nr *m? ro i 4<n ^ i fag- i^i 

4' 5 #t sfw^ ^ mm i «M«7?n? to ntf4f%<F ^ *mn *n«-m toi i 4 

^*TO ^sr^sf <f?T fsr^ wTSTOTf w ^ 1 

<ro fw#<n * 

> «JT?I«t! ^Tf^ *TTO I 

> f&f^a ^5^5 ^TRIt? 1 

> ei^ra* TO3 ^Rft TOra ^ ^jttrn nro 1 

> wrre?r <i?n ?7 ^rsift fjp# 'fro 1 

> ort^s ©i^rrs? *iHra sfTO 4 ^?. «?fTsi*f ^on^j ^r® nro 1 

^3R 

Rcos ®F*p 4f* : 

1 2 3 4 5 . n . 

>1< >1' nL - >1' ■X' 4^ 

1 4 9 16 25 . n 2 . 

4 TOJ 3 (.^4 ^^[jT n 4* <jsfa°*l 7 t n 2 4 <J TOi TOf 44 1 ^stfc TT g f f^s 77°^ (?$ 

M = {1, 2, 3,4,.} C<m 44f5 ^rfTO 4<J ^im ctt> {1, 4, 9, 16,.} nf'SgT 

^ I 4^ ^TfWM ^‘slTOJH C 3 #^ 44ft> 1 TJ^f^ W4'91^Tf *tf*t 44§T 72WTTOJ 

4^*7'■sic* TOwl ^ CT ‘2fC4j«T> 3lf“f 4* ^(.<<1 ■ 9 r c f 'S ' 3 TR?f <>]\»|c<| >(w||<Css \5T ^pTf 

4 «R? TOM ^Tf i f’©'C 5 Tr^ OT>t<p 4^4=^ (Sequence) 4 «Tf ^ 1 

^*m<\ m\ 4<rs. /(«) - n- <mt 14 ^ ^?fot « 2 . c*mm 

*114 **1 * *4ttojt ^r%5f 1 ^pRt TOm *m?j ^rr^rwi ^n {« 2 }, n = 1 , 2,3,. 

^ {« 2 }::, ^ {« 2 } 

14 ** 1 * sw *tf*M sw %otn ^it*M M *tft, ^thf <nf*M '©'Ifa ^ ^ 1 

^5 1,4, 9,16,.^zFcsra £j«m »ftf =1 ,ffftrr m = 4 , 1 

fe ^£5TO WN3TT1 ^Tt : 



3, 1, -1,-3,., (5-2«), 















'Ec&'ss 




1, 


1 

— y 

2 


2 

— > 

3 

1 

— y 

5 


3 4 . 

— j — i 

5 7 

1 1 

10 ’ 17 ’ 


n 


2n — 1 
1 

n 2 +1 


: i I ^3R'Q'C®T1? 7 ft*ft? e t fafa ^ : 


0 a ) L 1 1 1 

2’ 4’ 6’ 8’ 


(0 I -- - -- 

2 ’ 3 ' 4 ’ 5 5 

(ill) I I II. O'v) 1, V 2 , V3, 2 , 

2 2 2 3 2 

^ 1 SFrS ^It 5 ^ 0 ! *Pi ^5 ft CM ^J^R'QT^Tt C 5 ^ : 

(0 1 + (-1)‘ (ii) 1 - (- 0" (»0 1 + 

v® i c®T5j?t a c^it-fr 'sqjgRSRi Tftsrra*! ^ f*rr*i 


( 

1' 

/7 7 

In n 

(vi) cos 

r nn ^ 

— 


(IV) —r= 

(v) - 


V 

2; 

yn 

n 


v 2 ) 


m 

c^CTT WOTt *t?r*ra V fa? WRTt ^ <£&$ *mn (Series) ^ i cro, 

i + 4 + 9 +16 + i i + - + i + — +.4^ *mn i ^ 

2 4 8 16 

TfTsrR i omm mn ^ w ^ « *rraiflfo i 

j^pn<i ^<1 4i^ iM ^rt «wre* *n?r i ^strri, c^n *iT<tra ?nf*t 

<r»<3i i *nt- 

(i) ■3=r^hsi ift^f (Finite Series), (ii) V3 ^ S J ^ (Infinite Series) . 

7f%j qrmt^ TiM «rRti w *fRn > G i 

?n*rjf^ ^rn^n sms. \ ;5 ^ ^ 

i 


^R>r qffi (Infinite Series) 

^1^ 7R1&BI 4]^ Oj^SJ M,, U 2 , W 3 ,.. U n , . ^ M| + « 2 + W 3 + 

4i^ ^sj «n?n ^rr ^ i 4$ *mnfat n^ «„ t 

Htffl* 'SlMPW (Partial Sum of Infinite Series) 

«, + u 2 + u 3 + «3 +.+ «, +.*=w irara 

5 1 , - tt, 

^ S 2 - U x + U 2 

OTJ ^3 = W, + w 2 + W 3 



















iSttAW 




nm >r5rf% s„ - m, + u 2 + w 3 +.+w„c^iwt mvz nm 33 ft 

3T3Tfr>3 333 n 3i3R5 (n e TV) 3S33 331% i 
fclMH i I 333 ^t3 3t3T ^f5? 33f§ ^43 3>3 | 

(^) 1 + 2 + 3 + 4 +. 

(*) 1-1+ 1-1 +. 

’’Rt'fR : (3$) 3f3lf&3 333 33 a = 1 43° "3T33 d = 1. ^5T®43 313l1!> 43# 33T33 *fl?rf t 

••• ^ S„ =^{ 2 -l + (n-l)-l} [V 5 . =-{ 2 o+ («-!)</}] 

2 

2 J 

_ n(n +1) 

2 

^3t33 '^[^<3 n 43 3F 3fot3 3ft, 

S„=^ = 55 

S. = %MI. 500500 

= loo pooxioooo. = 5000050000 
2 


41TO, n 4? STM 33> 3*5 3>3l 33, S n 43 3T3 3^? ^3 I ^®3tS, 3333 ^3 3I3#3 C33131 33f§ 3ft f 

- WfR : (3) 1 -1 + 1 - 1 +. *R3#3 

>3 ^t°vf*Rs ?wf% s { = 1 

^3 33 ft & = i _ i = o 

^3 3TSlfS 5, = 1 -1 + 1 = 1 

8< ^13* 33f$ 5 4 = l- I + l+ ]_l-0 


^3*33 ^"1^4 £3£3 C33I 313 C3, n facer I vb 3^13 ^£3 /?^3 ^f*R£ 33ft S lt - I 43?. n CSfRS 3?3Tt 

^1?f*f35 33lt, S u = 0 . 

43TCT C33t 3ffl5^ C3, 2R+5 <T<J11T5<1 C^CU, 433 C<WW! 3?3T1 3t'Q37 313 3f 3TC3 33 ft 33 | 

33 I 



































^5[%sr ^1^1$ (Sum of Infinite Series in Geometric Progression) 

a + ar + ar 2 + ar 2 +. ©t'tm sfRnfihr af«W a 435 313133 /*. 

313lf5? 33 = ar "~ { , C33TC3 «eiV 435 r^l 53 313lf&3 rt^J 33f§ 

5 „ = a + ar + ar 2 + ar +. + ar" 1 

r" -1 

= a -, 333 r > 1 

r - 1 

1 f n 

435 S n = a --, 333 r < 1 

1 - r 

3>fs : 

(/) | r I < 1 -1 < r < 1 ^1, n 43 3T3 3 ><k.*1 (n —> x ) I r" I 43 313 JgH 

vfpg ^ TR:«rt 35 33173 I /-" I 43 ^jh o 43 ^3 t r" 43 sn#?! 313 

(Limiting Value) 0 ^53 i S n 43 313, 

_ ui(l - r") _ ci _ ar " 

1 - r 1 — r 1 - r 
a 

1 - r 

itlTO, a + ar 4- ar 2 + .^f%5J 313Tf&3 3311 S, = — 

1 - r 

(it) 1 r I > 1 ^*1, r > 1 ^331 /■ < -1 ^173, n 43 313 <[% <MG«i I r" I 43 313 ^f*S 313 435 

n (35 TK*& 35 333 I r" I 43 3!3 3^31 35 331 313 I *(«315 433 C3H31 f3f3§ 35311 S 31 <331 313 3, 

3 R3> S H 43 Sfl'ffa 313 331 313 I 

W4]% 4W& 31^3 3131113 C3TC31 33f§ 31^ 1 

(Hi) r = -1 3^, S lt 313 2fl#3 3T3 31S31 313 31 I 

C333I, n C®35 3°v3Tf^T (-1)" = lW n fef!5 3533 ^£3 (-1)" =-l 

4£3^3 3T3TH 313, a-a +a-a+a-a+ . 

^C31“, Jit ; 3^3 313#3 C33£31 33f§ 3ft I 

l r 1 < 1 35fl3, - 1 < r < 1 3C3, a + ar + ar' +. ^313 ©£<31533 313lf&3 33H S = --. 

! - r 

r v£l<l 313) 333 31133 >Sf3T oJ#3 331H3 33f§ 31333 31 I 











i^Sfc 


w : swraa *mrra (^#? «nw) s x to srw ^<n ^ ^ ^ mfifa 

^TT^f 1 

^K a + ar + ar 2 +ar } +. «FH^ 7 ^ $ = - a w | r (< 1 

’ x 1 -/*’ 


*le* : i I ftC 5 ?I 9t'®i< J C^Wl '^'345 ’St'TRS? * 0 ^T 3 sfsfsj ’Hi a ' 5 Tf*ff^ c t \Sl^‘ !> |To /•• W'GTTI WR^ 
C®T*I 4^?, ^rfpf ■o|'?|i|M)<P 3^1% \5f-'Q f?(<# : 


(0 a - 4, r - 


1 n o 1 1 

— { 11 ) a — 2, r — — (ui) a-—, r — 3 

2 3 3 

1 2 1 
( iv)a = 5,r = —. (v)a = l, /• = — (w) a = 81, f = —- 

i°: „ 7 3 

^ I 2jW)!.<! ^tsr *fTST I 


Snl^'f i fci>? WITS? <t?rt? oj^li|\s<j5 (Trfpf 5 JTC<p) fiefs' ^ 


, v , 1 1 1 1 

(4) -- + —— h-1-(■. 

3 3 2 3 3 3 4 
(O 1 + 0-1 + 0 01 + 0-001 . 

,,,11 1 1 

(«) 1 + ^ + - +- 7 = +-h 

V 2 2 2 V 2 4 


' 3 r s tf*fH (i): ^i<3ifD<i £f«f5i ^ a = - 4??.7n«fra«t r = ~ x — = — < 1 


3 


3 2 1 3 




*raft, S T _ = 


a 


1 -r 


1 

3 = 1 3 _ 1 

j _ 1 3 X 2 _ 2 

3 

' 5 T 7 n*fH (^) : 4*fTCT, £W ^ a— \ r = 


0 1 1 


1 


10 


< 1 


.\ Trsrft, S = —— =_ 1 _= 15 = j A 

1-r j_ 1 9 9 

10 

1 

(®): 4 i «rrc**, *f*r a = 1 , 3Tt*rRr c r ^^ft® r = ^ ^ 


1 


V2 


< 1 


.*. *|^>|\©«> ^rsrf%. S ~ —— = _* 


V2 


1 -r j 1 


V2-1 


= 3.414 (®TP^) 


42 


Wl-bS, Stt>\s?J 










c’iHr^ H-tfrwa 'sum f’lfss 


0-5 = 0-555. 

= 0•5 + 0•05 + 0■005 +. 

Mta wiraa *mit *n?r y* a = o • 5 ^ ?• = ■5-^ 5 = o 

0-5 



a 


1 - r 


0-5 0-55 

l-(0-l)~ 0-9 "" 9 


(*) -12 — -12121212. 

= ■ 12 + -0012 + 000012 +. 

«c*fra?r ^ ^ a = •i2^ 5 n*^«r^R*rr® r = - Q01 “ = -oi 

■12 

12 _ a _ -12 _ 12 _ 4 

~ 1-r ~ l-(-l) * -99 ~~ 33 

(*f) 1•231 = 1-231231231. 

= 1 + (-231 + -000231 + -000000231 +.) 

4 ^, <1 ^% wtkri *rmt 

= -231 7 n^ c 1 r= 000231 --001 

•231 

1-231 = 1 + — 

1-r 

j ( -231 _ 231 _ 410 

“ + l-(-001)~ + 999 “ 333 ‘ 


y L 3. 5. 7. 12 ^sf *W ? 


12 
*1. 23 

n ^ *|pr 

- 

3 

*t. — 

12 

«. c^n^Tf sr^aRsra n wsi : 

4>. 0 
’I. -1 


< 13 
25 

--- , 4<J OTJ *f*r C^i# ? 

«(« +1) 

1 - 
6 


20 

1_/_1 y 

-—-—20 ^ *1*7 ? 

2 

< 1 

^ 2 


Sc&VDS 


.1 













1 


8 (&m n^rsj *fpf U n = - U n <10’ 4 n 4? ftfr ^ 

f! 

n < 10 3 

i n<10 4 

ii n >10 4 

frct>S C4l*ill> ? 

i 

*r. i « iii 


*f. ii «iii 
i, ii« 

3 


4 

9 




n. 


3 10 

4 

TiT 


, — 
3 9 


12 


^s. *m 5 *TC?r?J ?*s ? 

160 




*T. 


27 

12 


*1. 


V. 


484 

81 

20 


*. 5 
7 


«*. ?roffc ^5 ? 

0 

*t. 6 

b- I fiprS 1 o ^S3f *Pi, 15 ^ *Pl i£Rt r W5T “Sfct f^cfrr ^ : 

(*) 2, 4, 6, 8, 10, 12,. 

0*0 -, 1, -, 2, -,. 

2 2 2 


*t*r = 


1 


n(n +1) 


, n e N 


« 0,1,0,1,0,1. 

(.) 5,-,-,—,— 
3 9 27 81 


_ l-H) 


3 n 


(5) ^53Ri^ n T§H oft - 


55 I i£T3*1t> ri ITSf oft u- 


2 

1 

n 


(^) u n < 10 n 43 *TR f%^l W! ? 

0*0 u n > 10 _5 ^I, n 43 Tfl=T ^3 ? 

(*t) u 43 sirUn ^ ( nw. 1 ^ ^r) ^rnn? ? 











®t ms 


io i (7r«tT« ct, r *■ 1 ^c®t, '©wraa «Jt^rf 

1 - r" 

a + ar + ar 2 +ar J +. /? S lt - a ■ 

ii, i sfPrs ^r%i '©t'lTs? ('ii^]vi\s<}») ^rsfit 3TTC3>, ^ = 


1 - r 


, x , 1 1 1 

0$) 1+-+-+-+ 
2 4 8 


, . 1 2 4 8 

X) 5 __ ^r + ' ? T""^r + 


1 1 1 

X) 8 + 2 + - + - + — + 
2 8 32 

(X) 1 + 2 + 4 + 8 + 16 +. 


1 

f 

o 

1 


n 

— + 
2 

V 

" 4y 

+ - + 
8 

V 

16 J 


+ 


lX n?<l n (TTf’t^ fXX ^ I 4'SR'TBf ^1% 'STRl f^ 5 ? ^ ’Jl+csi 

i 

<X) 7 + 77 + 777 +. 

(X 5 + 55 + 555 +. 

Ill 


+ 


+ 


+ 


oi#si 


i x-43 'Q 9 ^ +1 ’T® ^TR?H . , . , 

x + 1 (x + 1)~ (x +1) 

(oi>f|»i'©<p) *2ji<^>0*1 <£R\ c^i? -^ivfi! f*f®f?i i 

is i sn+s cXfaxfap ^r^T*t ^ : 

X) -27 X) 2-305 (X -0123 X) 3-0403 

i $-1 n ^ *f*r U n = ——— 

n («+1) 

^5. Jf1?tf5 ^£3 '3Tt*TT^ c t X«f?l ^ | 

*(. STT<Tl^<J 15 *fW 4^0^ 10 X4?I I 

*t. *TT3#fI +>l^lvi\p<a 5^3# <M 4??. n 43 '5TR TRSlfc c^f& Un 43 «n#5 'STH ^ 3^1 313? 
i'is ifX^ 3t?rtf5 3>3 ; 

111 


+ 


+ 


+ 


2x + 1 (2x + l)‘ (2x + l) 3 

3 *. x = 1 ^ mffi X«f?l 3>3 43S. 2 ffS 3t3t1l>3 313134 ^41^ w? 

3. 3> 3° 4 Sri'S S11-sun5<j 10^ 44 431 J>3 lOfij 4£43 33# IXfa 3>3 I 

^t. sft^ 3 i 3 tlT> x 43 «43 ^ ■*rX 3rR3H 353^3 sMf^ 'ai^in\s<» 35 # 313^3 43 ^ 3 # IX# 353 
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fa(Rl e lfaf'© fRRfRR <T>flR Rt'SRf RTR ’fic^K’ 4R?. ’fsrf%’ | %R>TR RrfR f\MfD RRR ii]R^ fsjf% 

RfRRtR RfRR l ^wf«?R fiRRRRfxff^RS 'Trigonometry' RRT ^R l ^ fRRRR'S ^n^QTTT RTR 
’ Trigon ' 4R?. 1 Metry' l 'Trigon' fclR 5 ^ RfRT fo^fD (RT^ RT fSr^s? 4R?, ' Metiy' RTRt RfRRTR 
RTR4R I 


RTRTR'RtR %RRRfRt% R*TR fcRffc RRtRR RfRRtR (RRtR I R TRgtfRR* SfRpSrR %§RR RRR n 3 
f%5# R1^R *tfaRT*t 4RS. 4RR RTR fRRRR WfRTRT RR^ fiRRRRfRf^R 3jgRR RR | R5R, 

’TTRR WRR RT3TRI ‘RT^tl’R ^w>\sf, »T^R >i}R5RtR Rf1%R RtftR fR3TtR fR«fR, (RT'RRR wf^R 
C^t£I«P«1 R'# tWfR (TO RRRT'fRRR RTR51R « ^Rt£R I 4 ^5T, ?tf«tRR Rl f <te | HR 

QlC^NRr®^ RTtRR> RR5R RRR I RlR^tRfSR W1RT5RT Rf«tRR <4R5fi> wfR fRRR 

%RR ^fi{R)i^'S I RrrRRRIrR ^TRTRR *rf*ITR | 4R# fg^sTefftf^ 

(Plane Trigonometry>) 4RS, ^RlR CRRT^R fRRRfR% (Spherical Trigonometry) I WRR W^TRR 
«^RRJ R5R%I RjRn^RR? RtRJ %5TO RTR>R I 


^5RTR C»fR Rw%t- 

> (RferR RfRRTCRR RtRRt RTfRTT RRJR RfRR | 
cr%rr RfRsitR ^3 RR rRstirr rirMrr* ^pr¥ R<R R5RR RtRR I 
R?fR ^Ij^TR &c.<pRRrb<P ^RRRSfRR fRR*t RRR RfRR | 

2k RTCRR tsJRsWfR^RS "5RRTR R<# R5RR *f[RR I 
— 0 RRRR fRRRRfsjfsRi ^J^RR R*R RRR R|RR I 

> ^cfR^or n(n < 4) ^r 'Srj — ± 0 r^rr Rn^t c f1ijR)R> ^rr R=!r ^ strn rrr 


> 

> 

> 

> 


> 


\ 2 


J 


*HRR I 

w RrrrRIw 


R5It*3R RRR RRR 


v-^ cw 'Q fe<j>i fc tfvifc>4 (<m 

WTtR%R CRRR ^R? RlRTRfsjl^RS RTCRR WIRRRR ^RRTCsf oJ|VJ<11 XY >1 VJ-vsCal ■RR’^RR RRRRR RR 
R^R ^RR ^R^R^ET RR^R^ XOX' ^R° YOT ^R I RRRR O %JR C^T RRR (ffrZJ V.i) 
R t>1<qft> RRRRR '5RR ^RR SfRR^R oRRRR i£|R>f& (Quadrant) R=Tf ^ ! 

J 

r 

OX R'Rf CRR RfeR ^f5R fRRtR fRR RRR RRR gfRR RRRTCRR (ZXOY 4R> RTRT^) W»IW 
RR £}RR ^|R|R (First quadrant) 'SftX 4R*t«TR ^[RR RRR ftflR ( ZYOX’), ^ftR (X'OY) 
^Rv ^ ( Y'OX) RRRHIRR ^SMRR^R RRIRR tR#?J, ^sfk « R^tR R^ft ^R (fe tO) | 







to'T! w^>nc? #u 4?# U*iu$ f#ns to? £ f#ar$ 4?^ cro toto ^ 

to toi i feg fac^Hfafoo© f|[? ?f*ii? toto^ 5 w*t? t3?>f5 ^frcr*rR ?f*li? f?%j| to^!c? fafofj 

c^t«t fTOTO TO TO! I 



/ 

^ y 

/4o 


/X 

/ 

\ 

/ ^ 

4 ^ 

x - 

0/ 

Ps. ^ 


\ 

4 4 

' 


Y' 

f&3J : br.i 


TOT ?#, OA 4?>fc ^ffTO!? #J TOt id^ TOre OX % #0 W?$H CTO #5? ?ft5t C#TO *{C? TO 
f#!U ( Anticlockwise ) fro? 5 *l?css I 0/4 ?f% £f?C? 0/4 , ^C? XOA x ^'^(. < r-l c t ^' ! ’!jf ?*m W?° 

am ( >^hm » to irawojf 4? ?rc? «w>»im oy w?f!c? wtc? wr xof cro?? #?!? 

90°?! TO WTO TO! i OA #||fi> 4# Ito TO3 fog ^p TO 0/4, W?^tC? WIC? TO? /AO/4, C$T*lfi> 
^pfCTO 1 TO^TO? ^C? TO? 0/4 #11 OX TO 1^ f??%s fe 5 OX' -to^Ic/h «fps, ^>*13 CTO 
XOX’ ??WCTO ?f ^ TOCTO 1 0/1 #11 TO? TOjfe? ^c? $?> WTO W?^!C? W1C? W# OA' 

?iw f#R 5 to? on > cro 6 !? •tfrow ^ > i<i s ic.<M c i ?! to wro 3? 1 


^nf^tog cro 6 !? wiwmi ^ towctoi *!#$ ?m to to to? wrftfTO 5 ^ ferotfsifTO 5 
c?ro? ?c?j cro?t *n#? ?i$ 1 !%§■ # ?c? to to c?, oa ## ?*##? ^to? *pn? ?? TO'fl 

f^ C#1 TO XO/4 , WTOC? C?*!, ^s?? AYA4, CTO 6 !? 9 ff#T c t TO ^WCTO WCW ?TO? 

TO*! Tjcfro Wt f3TO#lf#^ Wt?« ^TO? CTO “TO i 1w ?TO? sol^if^o TO 

-^(.^ll 6 !? (.&C? C#t s JR c ff TO *Tf l 


0/4 #*P WtfSf TO?H A^O/T CWf^ WllwlWS CWf 6 ! TOf TO TOT 5?5f -Tf, %S fsjC^Hfaifoc.'o XOX' 
CTO 6 !? ?fTO? ^?T ??t I 


\r-V C^H : 

^TORS 5 TOTOTO WTTO OA ?f s JCW (ffe? b\i) ?fTO #TO 1??#5 W 0/4 ?f*J TO! 

f?%^ 5fv5R;? ^‘ ! 1^ CWtTOTO^ 5 TOWW CTO! f#!C? RWWI l ^TOt°s CTO?! ?%?P ?lTO Wl^l? 
fTOffa f?CW (Anticlockwise) ^?TO CTOfC? TO^JW ( Positive ) CW1? ?«Tt -S?v CTO?t 

#TO> ?f# WfTO Itos ( Clockwise ) ^lc«i C???C^ TOtTO 5 (Negative) CWt? ?W! TO l 

#t, ^TO? TOWTTO CTO 5 TO TO 4#j TO^JW CTO 6 !? *tfTOW 90° TOTOt TO TO! ^#1? TOC? I 
Wf?t? 360° « 450° "?C?T ^TfTO!^ CTO# TOC? I TO^sfC? CTO 5 ? TOTO 





f" 


^7R 180° 'S 270° <£R ’STCMI «II<k b i R>h1t> \3TI 90° (RR> 180° i£R "sniyj sTRRT :r 

b^lc^f 4RS, 270° 'Q 360° 4? «II<^c s 1 8«f 'JfRTR i 4-35^ ^eff^ RrftcR 

- 90° (RR* 0 4? ^*JJ < *IR>RT 8<f o^'olc’t, -180° C*fR> -90° arc ^ 5 ^5^ _ 270° 

-180° 4? wwi ^ tWicn 'Q -360° -270 o arc srcqj «rm^r w r^^hr srfr 1 o° <3 

360° R1 4<J (RRRRT XOX’ <R«R arc* 90° « 270° ajRrc RRnRt «3 t N*f«lTC* 

'Qt«f^ YOT GNR (fear to) ^*R ^<i$m ^^rr i 

fM : bO R° ta Z AO A , W d^ZR, ZAOA 2 ^ ZAOA 3 tf?J b^\»|R arc* ZAO A 4 

8< Rs«IR TO I 

fritasH i I (/) 430° « (ii) 545° C^RR? ^rc^R R>R F^®TRI ^rc 1 
430° = 360° + 70° = 4 x 90° + 70° 

430° C^I 1 # *RW C^H arc* 4 RSR^t^ mW W 1w 5R5TC<m (%$ 1 g^<n° 430° 

(RJt*# ^RR 'SRI RTR! <rf*lIRi 4 JRWR ^T aj^RR t-RR ’R ^R\3 70° ^RDs (ffeaj 

: bO) I ^af§ 430°R 5 T c tf5 ^Sf RJ^TRt W^R ^R | 



{ii) 545° = 540°+5° = 6x90°+ 5° 

545° C^f# *RP§rrc arc* 6 ^uiwt 8 ! ^53 ftm 7RR7FFt ^g\5?r 1 545 0 Rqcfffr 
~ ^RF5 #t^R fro r>|r| <j%R 6 RRZ^TR RI aj^TCR xjr ^nfg ^or^RR ^TRR *R 

^R^3 gt ra 5° rcf*f (ffcs : b-.v) 1 

_ 4 

R«^ts 545°R r t c fl!> ^ttn Rjp&fRf ^R^R rcR 1 




\8t&vafl 4f# 




^gj: 330°, 535°, 777°'S 1045° <4444^ C4444^#4 ^14 4R4 ^ fem C44T« i 
^| ^ | (/) - 520° * (ri ) -750° C44444 C444 4^#4 WRR§, ## 4*4 i 
(0-520°= -450° -70° = -5x90°-70° 

- 520° 44# 4*41^4 C444 I - 520° C444fij 44^ C4TC41 4f*ljt4 5 4#4 4#14 fto 4444 4^ 
^ 44 ^ to 44> 44wt4 4t 90° w 70° ^ca ^tta tofw ws. (fra : v.8) i 
^s?rr°, - 540° c444f& ^fltu 441 ^ 1 



(H) - 750° - - 720° - 30° = -8 x 90° - 30° 

-750°C4 ? I c ti^ 414W4 C444 44?. 4#4 '#f6T?I fto *5^414 4# 6 f (8 441444) ^414 44 4# fto 
WR'Q 30° H(4C\s S.C4C5. (f# br.C-) I 
.-. -750° C44<#4 WSW* ^*f I 



feu : b\£ 

^stw : - 100°-365°,-720# 1320° C4444^ C4H 4^#4 f#43. ## 4*4 1 

V-8 I C^t®! *lfl*nt*13 

C44IRT! C44i:44 414 4t '#414 f4«fc?T 414144^ 21444 444 (Unit) 4 1 *# 414^14 44t ^4 : 

(2>) 4l#]44 44# (Sexagesimal System) 'Q 
(^) <[#4 44# (Circular System) l 

(>) 4 l 1?^4 4S 44# : 4#544> *I4#S5 44141414 (414 4f#K44 444 <41 44 I 4^ 44#^ 44 
441444 41 90° (4 4414 90 4ft4 #»^ 414 2# *t414 44 fefef (1 °= One degree) 441 ^4 I 

f®fsft4 44R 60 414 4^4 2# 41414 44 fsrf^ (T = One Minute ) 44? 44 f##4 4414 60 
V514 444 2# 41414 44 C4C45 (1"= One Secound) 441 44 I 





f' 

J 


to® 


®rto, 60" (<7TC3*5) = 1' (fto$) 

60' (f^> = \°(m) 

90° (fe%) = 1 Wl'l i 

<J#?f Rto R'MtR WRR to (toRR 



C 



>t*-' v 1(.<!> 'SfRT R<i<pR | 




<Rft>?iH : <r>pri <jra?r RTTRtto rrrt fir if <r£5R <R>^g ct <r? t®t ^*ig r>ir (to cri*^ cto¥R 
crr <tcr i 



r 


to pqt? ^gr c^^g o ^sr <Rto op = r w RTtRTto rrr m pq i m RRg o c® 
APOQ A*M\ I ^ (RRtRR toRto 4R CRf®RR I ^JkZPO£ 4R (toTTR | 

(*) Rp§|? Rto : R§ft Rtoc.® toRR ( Radian ) CR^RtR C^T®r toRTCRR 4RR RR| I 
cr^tcrr fto toRfR 'Q ctoRR toRTCRR R^to fttoiR ®ri Pic^i^ RtoitRsj^ ^r?. crr^ ^ihi 
to*T*t R*to WRt 2R3R5R i 

fifftot i I CWRRT gto ^FSR ^ ^ toft <3 R7TCRR ®RRf® RRR I 

sm : RR to, 2$v8 ^3 ^gto RRttop 5 3R* <RR5 (9 I ^3<T toft P G RTfRft i? 
4R? ^to?r toft p « rurim /■ (fssi : v.s) i ^sto 5 n rsrr> (« > 1) rrr 

ft«'a> to I 0<PC'ia^ RRR ftos 5 CRR <M(.®i ?pgf[>’<3 n R^Rj<j> RRR ^sRR ftw 

^c? i ftw r^^ to i 

TptR £i(.\sj<p ^C'Q n R°RT® RT^ftftfi (£lto> gRR < 1 $^S| olqtftfto ^Rf (<|i^3<1 A BCD. . 'Q 

l?g®R ^5 abed .) l 

^’R AOAB 4<RA oah R*f*t, RR?H, ZAOB^AKZaob [RIRR^f <3*1*1] tm farfS? RRtol^. 


RtR RR RS*ffJ RRR l 

AB OA OB _R 
ab oa ob r 
^fgR'RoRR, 


BC _.R CD 
be r ed 


— toifft i 
r 


AB _ BC CD R 
ab be ed r 


AB + BC + CD +. _ R + R + R + 

ab + be + ed +. r + r + r +... 


nR _ R 
nr r 



to-ib-, Sib'sd tos-^R-ioR 










Stb'od 




n Pip P5 PP ( w _>+oo) ^TPCP AB,BC,CD. 
PPP§ 4P3P C^ft> CpT7> PP 1 


C^^o-*p^ WF3 ^5 ptP 4P?, PP pp 


= ppsp ^psp ^Mk P 
= ^fg^p ^pqp pfMp p 


g^PK 4tfTCai, 

AB+BC + CD + . 

^)P° ab + bc + cd + . 

.-. p^tp^pp o)^fb *n^, 

pm 

p 2 r 

w4k JL = P- 

2 R 2 r 

✓ Pp~gP <pgp pfpgf _ W31& ^ESP Pfpft 
<^\Q<1 <J£vQ?I <\(.<W <TTPf 

.-. cwn?n ^esp pfpfp 'Q » w$*m pptp i (sprrf^) 

8|fe®t (» 4P WftPTCP* PSP1 *3 : 

: i I CP W 5 104 ^773P “pfpfp 'S PJTCPP PPPPP PPF '8 4P>t 5*4 Pv’PTT I 4 ^ P?PTlfi>C<r> 

%$ ^cf n (*ff|) £f^rp*f <p^( | jr 4P45 orspfp P»PTf PIP^ P*rfPCP> £R>P*1 ^POI -3f5 4PP& ^3 

ffa or;^s^W PpPjt (K = 3 • 1415926535897932.) i 

* : ptptp'Ts sip p^Ip^ ^p *\m k 4<r pf k =3-1416 pippip ppi pp 1 
PTWfT lx ^p pf gpg gppfpps p*fe; ^p pfs $.<,* 1 « 1 ctcpp 71 ^p ^ttp^ pf <mfp ppi 

^7 CFtpf ^5P<3 P07 Wpp I v51^ ^3tPP PK*t ‘Sfm’ CPPt PF*!! P^PI I pppit FP« PP5? PP] 
(^irrp^ ^®f[ ?rf ptppp FTP P'rfpp ^P PP® 7 i 4P orpp pf 3-1416 PTPPTP PPf PCP 
^■jfgprrs : ^5? ptptip ';•' pop pfpfp pcp 2nr 1 

i <4? WRPTCP ^PlPPf pfffp. 
pfpfp _ 

- - g^ppPll 71 

prm 

pt, plpfp = re x prig 

= 7t x 2v Iptip = 2/• 1 
= 2rcr 

.-. /- PTPTIP fpf*f§ ^OSP PfpfP 27X/- I 

slfasrt p 1 cpptpi pp PPt ^«pp pppp cpn c t 4 pgpkpp 

gpppfi%p 1 


PP Pfp. 4SC ^f?TSP O ^IPv PTIPIP OZi( 1 P ^fT^P 'SPP 
fpp 1 wi BP ^PP ^pf6 yfP ^P° Zf’OB ^P5P 
>21P^ P-'p 3 CPPP 1 



/i 











^fto, zpob , m bp. 44 FF34i1%45 ^4 | 

C4^ ZPOB X F4 5T 3 I 
£ff%^t « I C4fWF C444 44>f5 if4 CTO i 

fTOt4 f^FT : TO 4*f?r. O C^f^ 55C ^5 ZPOB 44? C4fF4R CTO I 4TO 45TO TO C4, 

zpob 445 ^ ^ cro i 

: ob C'mrf? («^) <344 oa m , 

3TO : 

OA 44 4C<34 4f4f4C45 A f^TO CFT 4>C <\ i 
uTTOT F4 AB ~ 4f?if44 44s-5'»*fi? , t 

1 „ 7t7* 

= — x 2 nr = — 

4 2 

44? F4 PB = 4TPT14 r (ZPOB = 445 (^f^F] 

£ff%W| * CTO 4lt, 

ZPOB _ F4 55 
Z4 05 F4 45 


A 



F4 PB 

ZPOB =-x ZA OB 

F4 AB 


— x 445 Tfsi^rfcf [ (; 4 <uprf< 44? 05 44 <544 44] 
Ter 

2 


9 

= — FTO14 ! 

71 

CTO* 4414514 <3 71 CTOs ZPOB 445^ CTO i (gp^f^) 


\r<t i wim •^pi%ir*t 


F?®3f : 44ifF2s (Circular System) C4%4f4 44 > C< 1 C4TC41 C4F44 4144"?444 44 F§l4 


4f4Ff4 (Circular measure ) 441 44 i 

TO 45f4, ZMON CTOTO1 445^ CTO 414 ^#4 4lFF4 ft«f4 
4TOs TO I O f^TO C4>^ TO OA - r 411414 fe 4^ ^<5 

551F4 4# I 

OM <5 OjV C4 5 4TOTO ^<5 5 f4^C« CFl TO I \FTO 
.45 F4 4141 ^4^ CTO^ CTO ZZ05 I 4TP44 r 44 FTO TO 
44>C45 TO TO) I 
^ITO, ZZ05 = 1 C4fF4R I 



.45 F4 (F4 <3 4TIFI4 44^ 





i8 o 


qflTO AB - s. 

2 ^nft, 

ZMON _ TO AB _ TO AB _s 

zaop ~ to ap ~ ton' oa ~ r 

ZMON = — x ZAOP 

t 

r 

— — - x 1 C?lfeTO = - (N'feTO 1 

r r 


B 



ZMON 4? <jHfa ’if^TTO -, CTTO CTOfi> TO CTO TO W r TOf 5 * fro ^%s 

r 

^ ^ ' 5> r1%srr c r to «if&5 <ra i 


firf^SSt 8 i 

TO I 


toito cron ^3 ^ ftrok cron to crog 0 cro s = rQ 

p 



from : to o crofts abc fm tot* ob = r w<p, to ab ~ s w 

/15 TO Wf cro^ CTO Z05 =0 1 ' 1 sfTO -^^5 TO CT, ,v = r0 i 
W : C> CTO TO OA ^T OB TOR TON fTO /45C ^5 ^ \ B fTON- CTO 

TO OB 43 TOI^MrI BP TO ^Tlfa CTO ^5^ ’ffttTO P Ito^ C^T TO 

(9 , P CTO 3# I 


SfTO : ZP05 - l c 

TO31 Wtft, CTOR ^3TO W ^*fj[ CTO^ CTO ^ <|TOTO TOFj*fllTO I 
TO AB ZAOB 

4 

TO PB ~ ZP05 

j 4TO 0' 

3T . - . = — 

r r 

31 -=e 

r 

:. s = rd. [TOlf^s] 



\3tt>v®d #f\a 


tr-fc I « C?lffc*lH 

>2ff%^T ® (ffcaj b->) 4? c?ri^iiH <j«fani ^rmt *n$, 

1 = — ^rsn^tcf 

n 

2 

*rfi% r = — i [i c#?r = i ,; ] 

71 



(0 90° -1 w?m zz — <?rfwR = — ' 

2 v 2 y 


180° - 2 ~ K C?fwR = Ji c . 

(H) <di5^ei«T> v3 jq?# cmi^ *{%5jT*t ^srns^ d° <3 R L 


D°3 


f 


Dx 


71 > 


V 

7T 


180; 


= R 


^rsfa, D X — = /? 
180 

D R 


^1. 

180 7i 

^ftsrss ws c^t s i>i^c^-fi f$1£f <3 c<rf$m^ ccf's^n 


(0 


f 


1° = 


7t 




U80 


y 


(h) 30° - 


30x 


y 


(Hi) 45 - 45 x 


f 


71 N 

c 

( 71 > 

180 y 


viy 

71 

Y 

c ^ 


(iv) 60°= 60 x 

V 180 °J 


180° 

7T 


y 


\ 


UJ 

f-T 

v 3 y 





1>S3 


(v) 90° - 


c 


90 x 


71 ! 




180 


o 


J 


'' 7t V ' 
\2J 


( N ( 

(V7) ]80°=|l80x^- 

1 180° 


Ji 


c 


(vii ) 360° = I 360 x 


f 


71 


,o 


= (271)' 


J 


v 180' 

CTOi C<rf®¥R (<;•) Tfiwm W*ff ^7 R i RyTW Sfifa C3W) 


|° = JL 30° = -■, 45° = — . 60° = —. 90° = —. 180° = K . 360° = 2it ^Tff^ 

180 6 4 3 2 


i : 1° = 


( 


K 


Y 


— 0*01745‘ g*ifsRs W* ^ 


/ , 


\m) 

080 


\° 


r _ 1541 = 57 .29578° (WPR % *m) = 57°17'44-81". 

V 71 / 

k 3-1416 wimwi i 

gg^j ^ : t^M TOTH 7T R3 R*ffsR ^R (ji =34416) ‘‘W® 

<3j<]^T3 3Rt I 71 43 'oJRfJ R3 4<3C<5 o73*fT^ ’fifR’ 3>$Tff& f@p?fFS ! 

'S^rt^ c t o l 

(/) 30° 12'36" C3 3 RfeTKR £R3*f 3R I 

3tc 


(ii) 


: 


13 


W fis®, 'S WWW fiW*f 3R I 


(/) 


30°12'36" = 30 u 12 


O 63 


f 36 N 

' n 

( 3 ^ 

f 

r 63 3 

12 ' 

= 30 

12 - 

= 30° 

l 60, 


l 5, 


V 5 J 


V 


5 x 60 


\° / i] \ 

30— 
100 


0 


) 


‘ 302 0 
100 , 


o 


V 


3021 7i 
•-x—- C3TWR 

100 180 
302171 


v 1 ° = 


71 


180 


= ■5273 c<feR («rra) 

18000 

.-. 30°12'36" = -5273‘ (3R) 


(ii) 


3tt 37c 180 


r 


x 




13 13 7T 


v r = 


080 ' 

' 71 ) 






= 41°32'18- 46". 


371 

13 


<3ferR = 41°32' -46". 


S'lK'SR 8 I IYhFD (TFTC'R 3:4:5 ; C^Ft ^§Fl “STR ? 

7RRR : *d?f, <?m f^flj 3x‘ , 4x‘ <3 5A' 1 I 

3x‘ + 4x r + 5x C = K r [fe^C$?<3 f^T C^tFET 2 =71'] 

*T. 1 2x‘ =K l 

71 

^T. A = — 

12 

.-. c^T't f^f# 


3x c = 

r 3tt A 

V12 J 

c 

'* Y 

v4 J 

4x‘ = 

(4k ' 

l 12 ,, 

i 

' 7T Y 

v 3 > 

II 

ir> 

^ 5tt ' 

J2, 

r 

571 

12 


>. 71 71 571 

W<T : —, —.--. 

4 3 12 


71 

4 

71 

3 


(t i fri l • 75 fwnf^rSR cttas 40 i frYt?? w ? 

TfJTEfR : *d% FRR RTPTf 4 ^ r Oii3r< i 

.-. frr = 27 T 7 * (tt =3.1416) 

orm<n wff4 fr>t1t> ^<ic e i ■ c Tf%f*^R rstr oifYu^n i 

.-. 40 W?I FmHk (Rf5 = 40x 2 tt r fa. 

= 8071 r faSH 


.-. 8071/“ = 1750 [1 f^P.fsr. = looof^ra] 



! 750 
' ~ 8071 


1750 

80x3-1416 


fafa<i 


= 6-963 faSra (sfR) 
i ftrr 6 • 963 fafa<J (erra) i. 



i>88 


3 


^ j 6440 faWlffiSW I T5T^Pt 'S 2° C<FH <PW=1 T3Wt 'G 

WRFT'J^? ^ I 

?F4*Ifa : ^TPTf^ = r = 6440 fa.R 

0 TC ! 

*lf«!% C4>Fg ^*13 cwt — = 2° = 2 X- 

* 7T 180 

TC K' 

= — CWH I 


5 = FR5?! 7W = W « = 


6640 x — fa.fa. 
90 


644n 


f^.fsj. 


= 224-8 fc.R (m) 


^3?: 224 ■ 8 fa.ft. (aTRT) 


ts m ^ et <\ | wrt^ 7 (TT.fa. I ^53 1 1 C^T.fsi. Fft*ra ^ 

^?T 1 

: *#, 55C ^ Wil^ 05 = 7 <71.fa. W W 55 - 1 1 (Tl.fa. 
*lfas4 c f 0 fa'fa ^ I 
■ofprar Wlfa, 5 = r0 




^t, 

= 1- 


_ 6' _ 11 c *r.fa. 

r 7c?T.fa. 


- l-57Glt®?4 5 T («TRT) 

: 1 • 57 C<lfa¥R (SflU) 


? *#^*1 fa*fa 


AB FTt*ra <&5% 


/e\ 

0 7 OT.fa. 


igm^ cf v 1 iH^TR FC® <^14>|3 10 4<I# ^SFM I *lfa Ft" 5 # i^g 

28° c^r^f 4<i° ■^C'G-a 54^ 180 fsfSr^ ^i, 4f^^4 fafa ^ i 

7TS4ilH : s#, 45C^53 5 C^ 5 ^<1 7 (.5C.<t^5 *ffafa4 ^T?! A WRTf I 

msj ?i ab ft*i wn cmm c*m zaob = 28° 


ob = ^irm^ - — fa$i?i = 90 fatra 

2 


*lfa, FH AB = S fa^ 

i 

o\ 

mm snfa. 

T 

ISO ft. i 


s = /-e =90x28° fa^ra 


vfa. 

B 







= 90x28x — fsf&m 
180 

= 1471 fsf&m 

= 14x3-1416 fatm (arm) 

= 43-98 (arm) 

4V9fS 

*if%m = — = 4-398 

= 4-4 (arm) 

^s<i ; 4 * 4 ft^m/cme^ (arm) 


* i 540 IWiifiiSra mmmr *rmre 7 c<fh to i t&EF5t 

f^Hn i 

^rnt*rm: to AB ’fmrefor *rmfoRi A cto^ 540 fo.ft. ^ o 1' cro 

to 1 i *tto[ AO = r - ^ = 540 

A ob = T = {—) = — (mfsmmi 

Uo; 60 x 180 
m tvm = s fo.ft. 


«im^, 

S - rd = 540 x 

_ 7 x 3-1416 
20 


In 


60 x 180 


fo.fsr. 


f%.ft (arm) 


B 



= 11 ft.ft. (arm) 1 

^ ; 1 ■ 1 ftft. (arm) ?t 1100 ft^m (arm) 1 


'5!3%#lr > 

^)i«isw5« urnra to Picgg w®«* ^return ura 1 5to e*a it -an miag bh mu ipiftai 
s> ms <im?i (7c = 3 ■ 1416) 1 
i i (^) 1 afro ^< 5 : 

(/) 75°30' 07) 55°54'53' (///) 33°22'1 r 

i 1 (^) 1 smmr <rj : 

8x r 

(/) — cmm 07) 1-3 1 77 c?]ferR 0/7) 0 ■ 9759 c?ifeim 









^ I vfshfaTS tt^TT^R^I D° 'Q R c 4141 2144^ 4*41 3U4, 2W4 44 CT 

D /? 

180 7T 

\s i -i]<^ F1414 44F14 2 ft&4 3 c^T.fsr. ^t, fi 4>T4 4fa44 ^tif^ fh fi 4 F*ift4* itr faft 44 i 
8 i 4 4 ^ 4 tfa 4 14444 4FF 0 ■ 84 ftr>T4 bi<f>ifD sifa cfc^c* 6 414 i 4 iftlt>« ’tfaFF 

ft*ft 44 I 

(t i C441F1 (444 fc>*4D<i ^[‘ p fM 2:5 = 3 <fHfa ff <fs ? 

^ i 44 # ffagreF fwsoti ffm 4 c#f^ w <i^ 5 f <444^ < 441:44 fts4 i fwotei 

FftTTTC *tf4Fl*f 4^ ? 

<\ I <^ft%4 FTIFft 6440 fa.ft. I F44 « F^SflF 9 }fa% 4>F5 5° 444 444 i F44 'S FM<44 

*|4^4*5 ? 

b- t , '}ftfl4 4J1F14 6440 fa .ft. I ($4FW *Q C^ffaTTf ^ftffa 4445 10°6'3" 444 444 I 

C&FF1F 5 'S (/S4>fa4l4 4414^ 4^s ? 

& i to 44 f& Fftw>w ros ^ 3144 ? *tw 11 wwt* 44# ^sfif vyfa^y 444 1 4ft ft*# 44?^ 

30° 444 444 44^ ^34 4J1F 201 ftft4 '54, ^»14 4faT44 4^ ? 

io I 471F14 6440 fa.ft. I ^444 4 ^F 4^ 32" 444 444 4144 

t^4^ 4F5 ? 

I F44F 9 ■ 30 "514 4f®4 F4>14 44ft <3 ftfat^4 44^14 4444 s FfFFfF 2f44*l 44 


[F?J^5 : ^4^ 44 C4>C*4J 


44ft4F4J 4T44F 


( 


\ 


360° 

~60~ 

15 + 2-^ 

2 ) 


= 6° ftft 444 444 I 9-30 fa4 4*614 <Flft <3 ft ft $4 

41 17— 44] 

2 


v,^ I >44 4Tfa ^1444 4T4 4*614 6 fa.ft. 4114 CFfaS 36 CF144^ 4 ^f5F|4 wfa^R 414 Wf C44^ 
60° C444 ^4^ 4»W I < |t'Q4 4JT4 ft44 4F I 

ivs ! 750 faw l ft6 l 4 TfC4 ^4^ fa^F C^HFl ^5 8' C444 4^74 I 41^5^4 ^EF^l ft*# 44 i 


V-^ GlwHRP®^ (Trigonometric Ratios) 

fac^l4ftfa4 ^^41 2(«R4 ^W44c®t4 C443S fawi'tftfa^ ^[4T444^ (sine, cosine, tangent. 


secant, cosecant, cotangent) 4 w t(. < p ^srtwlb^t 441 RC4 i ^^544^44 ^^414>F5R34 414K4 C4C44F1 
C4SK c f4 ftC44«lft4> ^J4|vs>l^ fa c f?44 C#*t4 «ltWtl>Hf 4RT1 ^14 I 4^4 4l4^f4<P F 05 # 

v£)4® fafa^ b^«!C4 ^RF4 #f ^4 CF F^^lfa 4444 441 3J4 I fa^'lftfa^ W^445 Ft^FlS 4^44 


otC«F F^Mfa 41441 OT'841 5E4 I oTFT*f 


/ 


7T Jl 71 Tt 

V7. ’ i •, <! 

6 4 3 2 


fa7444ftfa45 


J 


i]4? ^44sF^4 F4% 41 


FRF4 Ffeft F°4lfa ^TlMFFf'S 4TS*^ 54^14 





h 8^ 


( Trigonometric Ratios of Acute Angles ) : 

^rr$ ^ wra ^rar 

9^H> 13^Sf (ftai br.io) OP0 faWMf <5# I 

AOP0 9 ZO£>P TOWN i 
ZPO0 9<J : OP tar§C®f? sdV*®? 

(Hypotenuse), OQ (adjacent side), PQ *F? 

(opposite side) ^IZPOQ =0 (^WI C I) l OP0 

^c<m e 9 ? ^FIT ^ ^rn© 

(sine, cosine, tangent, secant, cosecant, cotangent) ^ : 



sinG = 


COS0 = 


tan0 = 


«=w 


ofsT 

^ — 


PQ= _ 

Qp 

oq = 

OP 

£Q = 
oq 


cosec-0 - 


OP _ 'Olfci^g? 

~PQ ~ 


Ojfo'5'ST 

=T^ 




secO = 


cot0 - 


OP 

OQ 

OQ 


oft 


c 


PQ ^ 

'Sw l ^M * I 9^fi> CTO tan0 =3 ^ 

: *ff?, ,4PC 9<t>fi> Qi^sr i 

ZB AC = 8 

^5ff%^sr = AC , = AB 

Wt = BC, 9^t 
C^t'QTTT tan 0 =3 

_ 3 

1 


<Tf, tan0 = 


«fsi 


.-. BC *R - 3 9^<F ^Ufi=#= 1 9^J> i 

^wrcj ^pnft 

^%^si /4C = Vzp 2 + pc 2 = Vi 2 + 3 2 - vTo 9 ^ 



3 


5 


sin0 = 


COS0 = 






VTo 


vsif^ V T0 


cosecO 


sec0 = 


— _ VTo 


Wi 


VTo 


= VTo 


9<K cot0 - 


«fsj 

-iL. i 




J_ 

3 


^ 9 11c'®?i c<pIc»h 1 9^ ^T! 9^° sine, cosine, tangent, secant, cosecant, 

cotangent 9^ s^FS Isjc^Nfsif^^ ^’Tf'S v©i§, 9c'i'a 9"^ »tf^ i 







b8b- 


g^r ; ^TT®^r®c4 >r?iFre*f c^«ff ®n i cw : 

sine 0 = sin 0, cosine 0 = cos 0, tangent 0 = tan 0, 

secant 0 = sec 0, cosecant 0 = cosec 0, cotangent 0 = cot 0 

(*f) v£it wm cwrttt cto 6 !? fen c tf^4 fe<# to ®1 c® ^rtmro 

CTOtfe® sffsr 5 ® ®t wMf «i<r^H (Standard position) WRt g<4ls i <plc'a^l?i ^Tsr^T CTO® 

®Hfe4 TO®[4 ffel> x-W ’ST# #11 TOJ CTOffe W TOM$ 4® TOr^f ’tT'STTf TO I 

0 C4 ^tmt tTOFTcffeffe® CTO f®TO® fac<UHt TO® 0 CTO 6 !® #®TO fefet ^fat® m®f TOR® 
®t i 

tot #4, tot xox c®*n x-’sw y'oy c®^ >• -top ^ o f#i \«if^ i ^fraro ®fej 

0,4 TO®!® 5 x-w OX #C CTO 5 TO* 4^ ®fe® ®#1® f® 6 #® (anticlockwise) *[C® 0.4 
'»M^IW 0 CTO 4TOC® (feu 108 ) l 


OX C4 0 CTO 6 !® ^nfprm^ (initial side) TO?, OA C4 £jlfe4<ils? (terminal side) ®®Tt ®® i OA 4lfe®> 
®!®® O f#l fejj P(x,y) TO>fe f#j l ®TTOT OX TO® 5 f#|fe® «TV *£®® y, OY TO® 5 TO «T® 

x to? zoqp ®rom (feu io8) t 


?!®®t?. #toii®ic>i® ^ «rg®tc® #fegs? 

fe^ncffeffe^ ®c®: 

sin0 = 


COS0 


OP 


= r = Jx 2 + v 2 l "®TTOT C® C®TOf C4TC=m 0 ^Tf 


tanO = 


secO 


cosecO = 


cot0 - 


TO 

V 

vsrf^ 

r 


X 


r 


_V 

®ft 

X 


r 

®fe 

X 

'Sjfvo'^vSr 

r 

=T^ 

V 

*» 


X 



Wi 


V 


[y * 0 ] 


[y * 0] 


fe?I : b08 


1 l F Wv O f#5 % ®TOt® r = | OP | > 0 TO? sin0 « cos0 wml ^sf®^ i OA 
sftfe® 5 ®f^ <3®® TOtf® v = 0 TO TOT TOi® CTO; 6 t® ®FTJ cosecO 'Q cot0 TOSstfe® TO I 

OA STffe® 5 ®[* y «®® TOTOT x = 0 TO TO? TO® CTO'tU ®TO sec0 T3 tan0 

®?wfe TO ®t I 





^[*iivj»j^<j y\^m otfc$ w? ^f?i ct, 

. „ *n n _ 1 

sm6 =—--, cosecO = —zr~-—- 


sin0 


sin0 = 


1 


^j^’ToTW, cos0 


cosec0 


<4^5, cosecO = 


1 


sine 


:=_^ 


0|f\J)'{£®t 


, sec0 = —ze— = —^r - 

«R 


COS0 



«r«fr^ cos6 = 


sec0 


^ sec0 = 


cose 


i£l«^\s|w, tan0 - —— cote _ 


cote 


tan0 


V-V 7R3F1^ ^ooil-qPi (Identities) 

(, i ) sin 2 e +cos 2 e = 1 

2f5Tf«f : < TR^' fe (R, 

COS0 --£■ = - 
^T^gf r 


■ ^ ^ V 

sme = ^ 

r z = x 2 + y 2 

2 2 2,2 2 
. if\ x v x + v r 

.*. sm‘0 + cos^0 = — + -^r = -=r— - ~ - 1 

r~ r~ r~ 

.-. sin 2 0 + cos 2 6 = 1 (sfsrrf^s) i 

(/) ^ ?m\v*\ C«tw W^\ lf$, sin 2 e = 1 -cos 2 e ^Tf, cos 2 0 =l-sin 2 0 
^i*r5tw SRM1RTT ^ CT, .. 

(ii) l + tan 2 0 =sec 2 0 <Tt, sec 2 0-1 = tan“0 

(iii) l + cot 2 e = cosec-d <Tf, cos ec^Q -1 = core 


■■ ^ ct, (frcara ^ttoj) = 

(/) sec 2 e - tan^e = 1 
(ii) cosec^ -core = 1 







to? to (fsai br.ibr) <MOa% W X'OX W TOY m\ tot Fgto (Quadrant) 

?srrzro xoy (ysj^sm), vox ' to ^to) x'oy' (ou^to) 4?° s rox (s^fF$to) to^ 



ftlj tr.itr 

^<j$h ox cto »to> to 0.4, ^fto f?*to fto ^to? w oa 4 ? «rrto 
'S*ra tot to f^to cro to 1 ^ c toR to 0.4 4? ctotoi to p(. v , v ) 1 toot 

OP | = r l •STtfto to 0/4 4??, P fto faf®3 Ffton W$1H<1 3p^p A- « ^ totor 

to to r wm <tnro 1 

Ov 4 to x «_>■ 4? *rt^ 1 TO «r^r*i ^jtof w ftottoto 

^ r- . c\ s /-v . j^. 


r . y> 

sin0 = — 

4?° cos ec 

f 

cos ecO 

\ 

r 

^ r) 


K 

yj 


*q*fP5 tjtft *Rf^<|5 'SHH? 

•V ' \ ^ / 

^°fr^ 1 ^zTOto fTO p to^ ^ x « tot y ^ 

/ v 

iR^ 5 I 'SRI ^*T[v5*r^ 1 E^IOT 


r -v v ) 

tan9 = ^ = s 

K -x x) 


'Q cot 


^ - .Y x ^ 

C ote = — = - 

v — y y) 


OA to? '3*1? P to^ ^5? .V *RT^ 4??. (tot y ^«rt^ TO cos 


f x ^ 

COS0 - - 

V r) 


4 ?( 




sec 


A 


sec 9 = - *RF|?> 4?t *MJ»M ton<toto ^ptn® ^ c fT^ 


V *> 

WT?T?, .v -TO 5 * ^*R P fto CTOTM ?4??KR _y 4? TO TO cos ee 


/ 


cosw0 = 


A 


. 4?° v cot 


f x \ 

cote = — I ^ft r^iRi^ r? 1 


v 


) 


1; 



iff* 




y S’lR P f^R CWKRT 'i»M$lM x 4R RtR ^RJ I ^ y '3RR 





( 

i.A 

sec 

sec0 = — 

3RS, tan 

tanG = — 


l XJ 


V 

xj 


( n ^ 

sinG - ‘ 

4R° cos 

( x\ 

cosG =- 

V r j 


L r) 


^pltto P fR*£R CRFFRRt ^M3jw$ 3RS, Rm RIR i 

^r^rr? ^rn^r^ra rirkr fRt^R to (fwr to^) cR^mRrt rcrt ftum >ii*i«t cRtRntRi crsrr? 
srrf^RP Rf*JR oj<3^|ci<1 ^3RR fR5R RRR ^3= CRRtRR RR 5 ^ fjpe^RfafW Rt*lRR/aR fN 5 fMt R*^ RSR I 


A 


b^olR 

sine <3 cosec ^'Rfo ^RTR^ 5 
X’ <- 


O 

aTi w«r 

tun '$ cot 'spjRre *Mt^<p 


Y 


iR Swfft 


(R^ «lRRf$ *JRt^35) 


>X 


8 s f t>$or 

cos 3 sec ‘RRRT® *RI^5 


tr-io i wnr*f 


r 

fear: v.i& 

fRIRRRf^sRS ^rjRRa : 3^ W,Z*\ R^T CRW^R 


0, 


v 


71 71 71 71 

iU’T’T 



fencffiif^ ^Rt^rsrtsR rtr ^rmi <3^5 ofe fofg rsrr, rtf* f*t^t«t c t 

RrgRrs tR c 1hi wr ^r 1 rtriIrr; wff^fe rmt r^rihr RRR*f 

iR^teR c#*ir ^rfwrRTf wf 1 ^ft fosfos ^nc^ib^m rt fare 

WRRl filJvaWW RI^'RlsR^iR RtR ft*# R^SR 3Rsf& C^fR^ RT WT<TOR 2fRH RSRR l 

(R) —(30°) CRRt'fR ^RRIvsR^* 

6 

RTC*fR ta ZP05 = — 4R?; r = 2a ^ 

6 

j — A <3RS, X = -\/3tf 


Cl 


. 71 V 

sin — = —= — - 

6 r 2a 2 

71 X y[3a V3 

cos— = — =-= — 

6 r 2a 2 

71 v a 1 

tan — = — = -?= = - 7 = 

6 x V3« V3 


7t X V3^7 rz 

cot - - --= v3 

6 v 



a 








71 r 


2 a 


2 


sec— = — = — 

6 -r V3 

7 i r 2a 

cos ec~ = — = — ~2 
6 v a 


7t 


0«) ~ (45°) 

mfo ZPOS = - ^ r = ^Ila.x = a 

4 


V = ci 


sin 


71 


a 


v 

%* _ 

4 r~ 42a 
K x a 


cos 


r 


J2 


a 


i 

42 


7t v a 
tan— = — = — = 1 

4 x a 

K x a 
cot—= - = — = ] 

4 v a 

m* 

71 r 4la rz 
sec— = — =-- V2 

4 .v a 


42c 


n r yia , 

cos ec — = — —-= v 2 

4 v a 


Y 



n 


(*t) — (60‘) (flSiFfa 

fej ‘prft, ZPOB - — 4 ^° x = a , y - 43a , r~2a 

3 


. 7T V 

sin — = — 
3 r 


K X 

COS - - - 

3 r 

n 

tan — = — = 


42a 42 


2 a 


a 


1 


3 

7U 

cot — 
3 


sec 


71 


y 

x 

X 

y 

r 

x 


2a 2 

V3 a 


a 

a 


-42 

1 


42a 43 

2 a 


= 2 


Y 



a 


^-*0, vSfcVSd 





t><?8 


K r 2a 2 

cos ec — - — = — y= - —t=- 
3 y y3a V3 

— (90°) ^ (0") ^tr facfora brj wsRt 

2! 

7f®^l i >4*fnR ^J*I7 C*J, 1 ‘RT WI C^R'TT f» §£<)>$. '5T ? t Wt ^Tf *RJ 1 ?f?rf «t*t '2f^ c tOT0fT 

TO (Divisin by zero is not allowed) ' X RT W ^ (undefined) i 


(^) —(90") <BKfa : ^IWa <rf*H OA *!«$H *Rf5F v ^ 

2 

OY 4?! <3^ra t Wl OY 4<I <3*ra OTTC^'l P 4<J *B? 0 « C^tfS V 


5£3 i 

sjf?, v ~ a r = tf 

• 71 v _ 
r a 


sin — = — = 


“=i 


71 


V 0 A 

cos— = ■—- — = {) 
r a 


n v a _ 0 . 
tan — = — — — 

2x0 


71 v 0 ,, 

cot — - — = — - 0 

2 


y a 


n 


n 


sec _„~L. = £ ^PT^lRlvs sec— ^Pt^lR'* i 
2x0 2 

7i r a . 
cos ec — = — = — = 1 
2 y a 

(®) o c^ttr ( 0 ") ; 

isw® snf%^ #0 0,4 i ?ff *0 ox 4<i «nro 

^Sj x — a y = 0 r — OP = a l 


sin0 = —= —= 0 
r a 

cost) “ — = — - 1 
r a 

tan 0 = -- = — = 0 
x a 

( 


cot 0 = — 


V 


a 

0 




W coto ^R^'93Tf*l'i 


y 



to O/i «w»lwi p Rr*ps 

Y 



x-a, y~o, r-x-u 



iStfcVsfl 


'xze 


r a 

secO = —= — = 1 
x a 


cosecO = 


r 


a 


0 


spt 


V 


cosec 0 


j 


'a' 


1%5. ; sgsnar (RT^RRrs wy — c^^-Tf i 4ft c*rci ft<? ^ | f*m%n r<tp# 


^0 


J 


I 

*p*ro 23 % rkbr wtfaf% m*\ i 

^IFT^lft 4*IKR3 ^Wife's ^n: 


f k n n n ' 


^fl*>>W'^ 0,— 

^ l 6 4 3 2 




) 



fe b\*o ^ <% OA #3] #S3 #% %tfte %P oiK^w<i Wl 0 C^H W? I C*IC<MMl 6 
fijfsp© R! ^rR*f "spr^R OA #313 (OA #31 MR Rj^TCR slT3>U$ *fTC3) '3 9 R P f#J3 


P(x, v) ^ ^rrsrm *nt, r 

-> ■"> -> 

# r~ = x~ + v“ 

.'. a" < r ‘ 2 4^* _>'*■ < r 2 

Rt, a < r 4^S. j_)' < r 

31, ~ r < x < r 43\ - r < v < r 

3t, -1 < - < I 43t, - I < — < 1 . 
r r 


V 


a 2 + v 2 [ POQ W^Pit ^TfSr 43?. OP = r ^f^s?] 

Y 


0>) 






iff 'b 


(3tbvs>fj 


POQ CTO 


sin0 = —.. cos0 — —.(A) 

r „r 

F F 

cos ecQ = —, sec0 =—.(«) 

x 

tan0 = —, cot0 =— .(8) 

x y 


vg f^gT (i>) 'Q O) ^° v ^I'GTn^rra -l<sin0 <1 W --1 <cos0 <1 

3J^<n o s sin0 vs COS0 XR — 1 43°v + 1 ^5 R3 i 

(i) 'Q (o) R?. C 5 ^ ^tft, cosecO > 1 Rt. coscc0 < -1 

43° s sec0 > 1 <Tt, sec0 < -1 
3^<Tt^ Sec0 43^. cosecO C5$ 43°v 3v5 ! 

tanO =— W cot0 = — 

X V 

x = 0 3 ft tan0 w^^ssifrn® 43 ?, C3if5 >■ = 0 cotQ i oprt&sifav© 43 

s^cfrr^ (oo) fB^ wi 3s?rc?r wmr 3*rre *nf3 i 
— oo < tan0 < + oo 43° - cc < cot0 < + oc . 


^rt^r i i 0 ! o < 0 < 

ft'fn 3*3 i 


71 

0 


A 




4 ^ ^ ^ 

43?. COS0 = — ^5RJR3 ^31^ i], (.$3 '5TR 


>rsrr*4t^ : wm<n wrft, cosO = = - [cr^ri ^ 

5 

•net? fast w^r% POQ *rf5. 


PQ = ^OP > i ~- Op 2 = V5 2 - 4 2 
= ^25 -16 = V9 = 3 43R5 


sin0 = 
tan0 = 

sec0 = 

cosec0 = 


33 

0 )fo\gg? 



33 


pqj_ 

OP 5 
P0 = 3 
00 4 

OP 5 
Op “ 4 

OP 5 
Pp ~ 3 


Y 









^<t<\ 


COt0 = 




00 4 
3 


PQ 

R48 : of^gpf (Identities) ^£3 

sin 2 e + cos 2 0 =1 


^t, sin -0 = l — cos 2 0 = 1 - 


4~3 


= 1 - 




S) 

25-16 


\6_ 

25 


25 


25 


i 9 3 

.'. sin 0 ~± j — = ±— 

V 25 5 

3 

.\ sin 0 - - 


sec 0 = 


cos ccQ = 


1 _ 1 4 

cos 0 4 5 

5 

1 _ 1 _5 

sinO ” 4^3 
5 


poq t^gf ’fit, 

^_a PQ! OP 

t (X 11U ^ i p _ 

«R/Rns^gt OQIOP 


sin0 _ 3/5 _ 3 
cos0 4/5 4 


0 ^ _ OQIOP 

PQ j QP 

= cosO _ 4/5 __ 4 
sin0 4/5 3 

fa.25 : tan0 =-, cot0 =- 


COS0 


sin 9 


qc'S^-n ^TT^nTU, sec - 0 - tan - 0 = 1 


^t. tan "0 = sec 2 0 -1 - 


(sY 


U 




j 


25 

16 


1 = 


16 


r 


.'. tan 0 = 


3 


wRra, 


16 4 

= cosec 2 © -cot 2 0 =1 







cot 2 0 = cosec 2 © -1 = 


fs \ 2 


W 


9 9 


.'. cot© - 


16 
\~9 


4 

3 


: © '^■^! c f 


/ 


V 


71 A 

— <0 <7T 

2 


\ 




i 


4<R tan© = -- ^c®T, 

2 


faj^st ^ttelcqi 3>3 i __ 

STOW*I cos.4 = -, sin B = — « B t^B-tanf 4a TO Ml ^Wi 


1 + tan £.tan^4 


: Csf'STTT cos A = — 

sin 2 A + cos 2 A - 1 

3t, sin" A - 1 - cos' A 
= 16 = 9 


15 25 


9 3 

sin A = J— -— [ 
V 24 5 


tan ^ = 


sin ,4 
cos .4 


3 
<; 

4 

5 


3 

4 


T 5fl3t3, sin B - 


12 

13 


.*. cos£ = vl-sin 2 5 


= . 1 - 


144 


25 


169 A 1 169 


Y 



cos# = 


.'. tan#- 


13 

sin# 12/13 12 


cos # 


4*1*, 


tan # - tan ,4 


5/13 5 

12 _ 3 

_ 5 4 


1 + tan B. tan /I 


12 3 
1 + — ■ 

5 4 

48-15 

20 


1 + 


36 

20 


tan B - tan A _ 33 
1 + tan B. tan A 56 


33 


20 


20 + 36 
20 


33 

56 


Y 









)><tb 


friWt \5 : sin 2 — + cos 2 — + tan 2 — + cot 2 — 

6 4 3 2 

sin - = -.cos — = 4=*,tan —=S ^ cot — = 0 
6 2 4 /2 3 2 


. 7 7t 7 71 y TC -y K 
sin —b cos —h tan —+ cot“ — 

6 4 3 2 


' \ 1 

1 1 V 

< 1 ^ 

■ UJ 

v \2 y 

1 1 1 1 
_ —j-1- 3 — 3 

4 2 


| i 1 

i 

1 

771 

sin" - 
4 


+ ( 0 ) 


3 

4 


^ I *1«H ^ : 


. ? 7t . 7t 71 ? TC . 2 tt 71 Tt tTC 

sin' —+ sin cos + cos" sin"-sin cos- +cos 

333 3 333 3 


. K 71 

sin + cos 

3 3 


. k n 

sin -cos 

3 3 


8 I 7sin 2 0 -3cos 2 0 =4 spm CT, tan0 = ± 


1 


V3 


: PMST 7 sin 2 0 — 3cos 2 0—4 
^1, 7sin 2 0 +3(1 - sin : 0) -4 [v sin 2 0 +cos 2 0 = 1] 
^T, 7sin 2 0 +3-3sin 2 0 =4 
^1, 4sin 2 0 -1 

^T, sin 2 0 = — 

4 

WT^FTSF, cos 2 0 ~l-sin 2 0 



4 


3 

4 

Y tan0 


sin"0 

tan-0 = 


cos 2 0 


sin0 

COS0 


1 

^TT, tan 2 0 = y 

4 

1 

tan ' 0 - - 
3 

tan 0 = ±-j- («T5#t^) i 

V3 




’Stfc.vs<5 




'TT Tr 

(t I 15cos : 0 +2 sin 0=7 4? e s -— <0 <— ^,cot0 £3 ^ ^ i 

2 2 

(TTOTtm*, 15cos 2 0 + 2sin 0=7 
Tt, 15cos 2 0+2sin 0=7 

?T, 15—15 sin 0 + 2sin 9 = 7 [-_• s j n ' 0 + cos 2 0=1] 

3T, 15 sin 0 -2sin0 -8 = 0 

<fl, 15 sin 2 0-12sin0 + IOsin0-8 = 0 
■3T, (3 sin 0 + 2)(5 sin 0 - 4) = 0 

sin0 =-— ^f, sin0 = — 

3 5 


sin© 


(.<P*Hl - — < 0 < ~ 
2 2 


2 

sin0 = — cos0 = 
3 


Vl -sin~0 


sin0 = 


4 

5 




I 3 

cos0 = y l-sin~0 = 


i 4_V5 
~i 9 ~ 3 

I, . ~>6 3 

' I-=“ 

\ 25 5 



cot0 = 


COS0 

sin0 


^"4“ cot0 = 


cos0 

sinG 



3 

4 


j 5 

— [w sin0 = 
2 


sin0 = 




Ans : - 


V5 

2 



3 

4 


i >4 = — « B = — smw ^ ct, 
3 6 

(i) sir l (A + B) = sin ,4cos7? + cos/4sin5 

„ tan/1-tan# 

(/'/) tan(A - B) = 


1 +tan.4 tan# 


Wf : (i) = sin (4 + 5) = sin 




K TT 




V 3 + 6 ; 


• 71 , 

= sin — = 1 


. „. r - r . . , n . n TT TT 7C.7T 

— sin ^ cos $ + C()s ^ sin B = sin — cos —f- cos — sin — 

3 6 3 6 







= V3 _ V3 + 1 J_ = 3 + ) ^ 
2 2 2 2 _ 4 4 ~ 

.-. rhw = (srsnf^) i 


^RT 5 ! : {ii) RiR^ = ton(4 - #) = to;? 


7T 

1.3 


71 

tan — - 
6 


6 / 
1 


V5 


^[RR^ — 


tanA - ton# 


7t 

ton- tan 

3 


7U 

6 


1 + ton4 • ton# 


1 + ton - 
3 


• ton 


71 

6 




<JRR^ = vSTRR^ (SRf^'tvs) I 


: A = — 'Q # = — 4R ^SRJ SfSTM R>R : 

3 6 

(?) s/n (4 - if) = sin 4cos# - cosA?/n# 

(/>') cosi/I + #) = cos 4cos# - .y?n4.ym# 
i (Hi) cos (A ~ #) = cos 4cos# + sinAsinB 

2 ton B 


(/’v) ton 2# = 


1 - tan 2 B 


'sra^Mt b-5. 




* 




RMl^onS?] RT<R- : < Rt R>£R RtR iR^R R>R : 
71 


COS 


(?) 


7t 


cos + .s’/n 
6 3 


71 7C 7X 

— (;;) fan — + tan — ■ tan — 

K 4 6 3 


4 ^71 

rose =-^ 7T < G < — tone 4RS. .yme 4R RTR fR^R RRt I 

5 2 

2 71 

.v/n4 = —— ^Rs. — < A <K -9R (SWjS cosA ^R° ton4 <3R RTR R-5 ? 

/s 


A' J 


O 

Z- 


iffrB-kV -i©R 







W , ifN. 


8 t C p t'STf wn^, cosA = — W cosA 'Q sinA i sinA tanA ^<5 -5 TR W ? 

2 

d i OT'G¥i tan .-4 = —— tanA 'S cos,4 ffrsffaftfc i snvl cosA ^ ’ S TR 

12 

W i 


Vi3 I ^®5pT^ 2f5TW ^ : 

(i) tan A + cot A = scc/lcosec/l 


( a ) 


(m) 


1 + cos 9 
1 - cos 9 
1 - sinA 


= cosec9 + cot9 = 


= sec/1 - tanA 


sec 9 +1 
sec9 -1 


1 + sin A 

4a _2a *_4a . ^ _..* 2 i 


(z'v) sec Q - se c 0 = tan 0 + tan" 0 
(v) (sec9 - cos9 )(cosec9 -s/n9 )(tan9 +cot9) 
/on9 + sec9 -1 


(v/) 


ton9 - sec + 1 


= tan9 + sec9 


^ i Tjf^ cosecA - — ^1, CT^TfiTl a > b > 0, ^(.<1 £T 5 Tl e t ^ CT, tanA = —^—— 

b a*-b 

br i TTfPF cos9 - sinQ - -JlsinQ (Trait'S CT, cos9 + sm9 = V2cos9 


„ x , xsin9 + v cos9 r . fr : ^ _ 

& i tan9 = — (x ^ _y) si: 4 '!,-—— 1 - 4? ^rt*t R c hi <R i 

y xsin9 - >>cos9 

x 2 -1 


io ! tan9 + sec9 = x CW'^'S <71, sin9 = — 


x z +1 


i>i i ocos9 — bsinQ = c sc*i, £W c t <71, asinQ + bcosQ = ±sl a~ + b 2 - c' 


is I ’ s n*t f^*f?l ^ : 

. 7C -)7t 1 71 •> 7t 

(0 szn" — + cos~ — + tan' — + cot" — 

6 4 3 6 

7 7t 7 Tt 1 i 71 1 7 7T 

(ii) 3fon"-sm~-cot - —+ -sec" — 

4 3 2 6 3 4 

•J 71 7 TC 7 71 7 7t 7 Tt 

(Hi) tan~ -szn — /on" — tan' —■ cos" — 

4 3 6 3 4 

7t n 

tan -tan _ 

'X O 7T 71 7T TC 

(iv) ---— + cos — cos — + sin —sin — 

t t it K 3 6 3 6 

1 + tan tan 

3 6 


/ 






i'b'S 


1 - szn 


7C 


2 7 

CO -h COS -- 


ivS | ^RPT W : 


x 


! . 2 Tt ■? TC o 7T 

1 + sin —• cosec---cor — 

4 2 2 



f" . TC 

71 ' 


( 2 TC 

2 71 ^ 

♦ 

5zn — 

tan — 

+ 

i'cc- 

tan' — 


v. 3 

6 y 


l 6 

6 ) 


V-i^. fijC<P!ri<r:> 


?t t^»tn ^sj*r 




o<e < 


71 


A 


C# 1 !^ 


V 

^m^TT^TT <PC?(1% l ilW^vSHW <k?j <*>!!> R^Sr 'AIMsW sfsH't ?p^T 

l ftf%3 t>^'»lc , t ft? CTO-^C^ if)<rc 

« >ic.4ibb to? ctT'orn i totoi? ^r?j*t swcsr <& r«t 

(-G) 4? ft 1 # ??n to i 4? 'Q*t? 1*f% to qi?i«tft«MM —-e —+e n +e 

2 2 

TC-e , —+6, — -0, 271 +0, 27c -0 «x —+0 'S «x — -0 [c?TO n W 

2 2 2 2 


4?°v 0 < 0 < 


TC 


(TPl'PT^S? fron £ tW%^ ^'»''5'S J ?|<K<! 




J 


to* (^) (—e) c*rt«m j^O < 0 <^- 

TO ^f?f \4BRR OA 4? Wtft 4HJIM OX CTO #ftt? f? 15 #^ fro 
ZXOA = 0 fro 5 4?^ ^ TO F$< ZXO/i' = -0 CTO TO (ftai: 

br.^i) i OA ?%T <3*1? CTOTOf />(*, y) t TO P(x, y) f^ CTO* OX 4? «*t? PX 
‘TO PX (TP ?f*f* TO? «T O/f C?> g fa^W> C?T TO I \5TTO gX C?*T[ OX 4? 'S’f? «T^ I 
CTO* />(*, y) CTO3* x > 0, y > 0 TO OX = x, PX = y . 

TO A OPN 'S AOQN TROTff ftl^?TO? ZPON = ZQON, ZONP = ZONQ TO OX ^ 
fa^C®?*1 Rt’TOt ?1^ I ^fllv fS^STS? I 



X 


/. PX - gx TO OP - Og . 

g ft 7 ':? y§«if W 4? C?4ft Wg? ) *p5?K Q g(x, - y) i OgX 

Ji»((.<?IQj'^C'sr?! C^C3 OX = gX = wdTS, Og = = r (*if%) i 

vsTO m^mRt CTO^ *fft, 

gp? _ gX _ -y PX 


sin(-0) 


'qfo'^er QQ 


OP 


= -sin0 



■ ; 3w^ 




cos(-0) 


tan(-G) 



x 

r 



ON 
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itr& 







U 


^fSf^ = 


(«> 

a 

h 

a 

ft 

I 

ft *\ 

— 

_ 

* 

— 

a 

* a a 

V*; 


b 

n * 


l 

/ 


a 


a 


-a h -a~ x -a h (efsnfa^) 

tpram, a - 2 b ^y\ 

lb 


2b 
\ \ 


( lh \ b "' -1 

IZ ] -( 2 ft)* 


Kb 


( 2) 2 =(2 b) 


2-1 


J 


=> 4 = 2 b :. ft = 2 (apltPte) i 

'ShK l fl c t I x vv ' =(x*Jx') ^(.<1 X ^ RR 

?TSlt*fR : (R'SITt ^ITC^ x lvA =(^-y 


( 


(x x y x = 


i v 


X ■ X 

V J 

( 


( l+ tv 
X 2 

V 


.V" 

V ) 
\ 



— ( A* V * 2 


V ) = (v)- 
3 


v •> 


=^> Vx — 


/. x - 


f 3 V 9 


o 


l 2 


D l ^ a x =b y =c 


« v - ft- 


Rt, o = ft' 


, 112 
<£Rv b~ = tie _V ©W ' 2 f 5 n c l ( 71 , — 1 — — — 

x 2 >’ 


/) 2 = ac 


,\ c = 6 


r r 


r V 


.*. b 2 = ft v b'- =b' ; 

2 = - + ■£=>-+- = - (firfte) I 

X Z X z v 


fcvtfcjW l ^ (71, 


( *> \ 
1 X x 


\ x J 


h+<- 


( < y + 4 ' {v 

X 


t-ft 


X 


if 


V A J 


= 1 


R^ltRR : = 


/■ ft ^ 

/>+t* 

( <■ ^ 

c+rt 

f * \ 

* 


X ] 


X 

— 

x j 


X 


U f J 


U rt j 


l *■' J 


v* ; 


rt+ft 





= (x h ~ , ') b * c x(y ‘'p'x(x" ■*)"** 

n 

l ^ ^ ^ ^ 

= x' , “‘ x/- ,r x.v"' 4 ' 

,: ; : ; •> . > 

_ /i <■ -w--a j- 

d 

~ X 

- \ = t 

i i i 

yo l a' = b y = c~ a6r = 1 c*j, Jf + V + z 

i i i 

?F5jt*fH : ijf^ ? a x - b y - c z - k. 

Tspqm *r$, a = k\b = k'\c = k : 

' :. a be - k x k v k : = k'~ v+z 
<&m\ abc = 1 

/. = k° 

x + v + z = 0 


i8 I ?T?R?Rf : - 


+ 


-f 


1 + a' - + a v ' 1 + r-"' + a' 1 i + a x ~ y + a v r 




a 


a 


1 + a ’ + a' a ! (1+a' ’’+a' v ) a'+a r +a l 


4^'slW, 


1 


a 


a 




l + z _ ''+a' M a'”(l + a ~"' +a : 1 ) a : +a'+a~ y 

1 a v 


I + a 1 + a' 

^t° sm <rf*\ 


a" x + a~' +a 


1 1 1 

H--—--h 


1 +a y ~ : + a r - x l + z ’ + a z ' 1 + a v “ + a ( ‘ r 

a ’' a ’ a v 

- + ______ - _ + -— 


a 1 + a ‘ + a ' a ‘ -f a ' + a ' a ' + a"' + a 
a 4- a + a 


a ' + a ' + a 


Xmifc a = 2 + 2 3 + 2 ’ 33,^ CT, a 3 - 6 a 3 + 6 a -2 = 0 

2 I 

: C*r3?n = 2 + 2 3 + 2 * 






i ( 


- 2' +2 + 3-2 3 -2' 


2 3 + 2 3 


- 6 + 6(a — 2 ) 


Y 2 3 + 2 3 = a-2 


i- 


J 


R[, cr - 3rr2 + 3a • 2 : - 2’ - 6 + 6 a - 12 
Rf, a " -6c/ : + 1 2a -8 = 6 + 6a -12 


Rf, a' - 6a ” + 6a — 2-0 

^ i : 4' - 3- 2' +2 • +2 5 = 0 

: 4’ - 3 ■ l '" 2 +2' - 0 


=> (2 : ) -3-2' -2 : + 2 5 =0 
=> (2' )’ - ] 2 ■ 2 V + 32 - 0 
=> r - i 2 v + 32 = 0 [TO ^ 2' = v 1 
=> v~ - 4v - 8 v + 32 =- 0 
v( r — 4) - 8( y — 4) = 0 
^ (>■ - 4)(y - 8) = 0 

v-4 = 0 oi5p?n v-8-0 

=>2 l -4 = 0 [ + 2' - yj => V -8-0 

=5> 2 V = 4 = 2 2 => 2' = 8 - 2 ; 

x = 2 x = 3 


>ITOR .V := 2. 3 



[<pm : 


V, | VR tv+cfn +<! : 

5'"’ + 35 X 5" 1 

(0 — 


4x5 


3 4 ■ 3* 

(//) ~ 7 - 


$ l CHIT'S (R, 


/ r yr * oh ilv- / h x/> .Vv-I 

' jy ] 


t “ • c fl ; 7 


X 


V) 

/ 3 ; 


7 
/> 2 




X 


V P" J 


vs a - at" './> = at" 1 c - at' 1 33. TO (R*n« ct, 7/ V " ~ 1 


8 ! : (/) 4' - 3 2 = 3 2 - 2 21 


(a) 9-' =3’ 


(///) 2' 1 ‘ + 2 ’ 11 = 320 





bciO 



I : (/') V(^’) Vtf 4 . 

(/<•) [l-l{l- (] - A-’)-' } ']! 

^ i ^ \[a =-\fb = ifc abc = 1 TO Wt ^ x + y + z = o. 
^ i a"' • a n = (fl"’)" ^1, TO am ^ CT, m(/? - 2) + »(w - 2) = 0 



Sc&'aa ’if'te-is'si-io'sj 





^8 


b I 


S I 


br 


(^T^'S C5, 

(3*) 3ft x = a q+r b p ,y =a''* p b\z = a p¥q b r 53. x“’~' ■ y r ~ p ■ z , " H = I. 

(’I) 3ft a p = 6,6 V = c 43S. c r = a 53, TO pqr - 1 . 

(*0 3ft a x - p,a : ' - q '•S3?. a 2 = (p'q x y 53, W3 xyz = 1. 

(3 s ) 3ft xVtf +■ vV* + zVc = 0 43?. a 2 - be 53, Ctrl'S C3, ax ' + bv + cz~ = 3avvz . 

1 1 

0*0 3ft x = (a + b) 3 + {a-by 43? a 2 - b 2 - c ? 53, 3>t3 0^3 C3, x 3 - 3 ex -2a~0 

1 _ 1 

(*t) 3ft a- 2 3 + 2 3 53, ^3 C33T43 71, 2a 3 - 6rt = 5 


1 _2 

(3) 3ft a 2 4- 2 = 3 3 +3 3 43? a>0 53^^3 CW3 71. 3fl+9fl = 8 


(«) 3ft a 1 - b* 53, ^7T C33t'Q C3, 


3 2 



2 

f b\ 

v b) 

+ 

— 


\(i) 


= a 2 + b 3 


(S) 3ft /? = 1 + 3 3 + 3 3 53, C33t'S 71, /r - 3/r - 6/? - 4 = 0 
(?) 3ft f7 + 6 + C- = 0 53, vSTT C33jtf 71, 

_ 1 + _ 1 _ + J__ = j 

X h + X ' + 1 x‘ 4 x"' 1 + 1 x" 4- .V h + 1 

(3>) 3ft a' ~ bj? ' -c 43? c - I 53, ^3 xvz =3^5 ? 

0*0 3ft x 1 ' = y A “ z L 43? xyz - 1 53. m>c<1 ab 4- be + ca — 3^5 ? 


(ft) 3ft 9 T = (27) ‘ 53, ^5f5OT — 43 3T3 3^ ? 

y 

k ! 33T5R 3*3 : 

(3s) 3 2v+2 + 27" H =36 
(ft) 5 v + 3 1 = 8 
5 A 1 4-3’'"’ = 2 
(3) 4” 2 - 16 "' 

-j.v+2i' ^ 2 v 11 

(3) 2 2 ' a! • 2 3 ’ ;l =8 
2' y2 -2 ,2 =16 


<& , 'b 

Logos '43° arithmas 3T33> fsr^s ^fftll33 *hrfD<i ^531% i Logos -5ft : 5rn^TTb»n 43? 

arithtnas 3?3Tt ftt*f3 3^!H f-413 i 




^ ^5 


)>h(t 


^ a x = b ft I, C*T»rfPT a > 0, b >0 4<R a * 1. ^ x ?®IT 5 U b 4? a TOfital, 
S«JK .v — log, ; b 

a' = 6 => x - log fi b 

#r .v = log,, b => a* = b fR i 

b ^^ITlfx^ fvsfe a x (anti — logarithm) < 5t e 'i 

JP<R WW?T b = anti\og a x 

*lf*f log a - n 53, a C ^ 5 n 3*Tf '511 log a = n 5 C ®1 a - anti log n. 


fciWT ) I anti log 2 • 82679 = 674.1042668 
anti \og(9 -82672 -10)= 0 ■ 671 
43* anti tog( 6 • 74429 -10)= 0-000555 


a^lJ : Iwfei <13351<1 30 log a 43 313 f3^3 3*<n 313 (4 3T3jf33> 

%5T*tf«to5 f^mws ^cfiTi cpf<sm wrc^) i 


f *nt. 


log, 64-6 C3t^s 2 f ’ = 64 43* log 8 64 - 2 8 2 - 64 

2^3R. 43^ 3?3Tt3 *Rtff333 %f %f 1%f%3 GSlfoC'® f%5 5175 ' ! TtTST I 33M3> f%¥ 43>t<£3 TO3 33 
433 OT75K3T 3*3133* 50 43*^ 3*3113 33)1333 frcfa ^ -mu I C<JC<MWf *HW 

3 * 3 ttc 3 33 tf 33 W 3 fsfo %rw to ^<n 53 1 fptfh 3*333 *rnifwi 43 3 ra 3 3 t 3 f^cfu 3*31313 3 t i 


Note : a > 0 s a > 1 43* b * 0 5^ 6 W1 a TOfOTTO* log,, b 5T3t 3*3153 ! 

^5v53T* (3*) log,, b = x 3f3 « C333 ^rfpf a* = b 53 I (3) (313 C33T 313 CT, 

(3) !og ( /V) - x (3) a k '*"b-b 


> l (5) 4-' =16=> log. 16 -2 


U) 5 


-2 


_L 

25 


logs 


r i 


25 


--2 


(vs) 10 3 = 1000 =^> log 10 (1000) - 3 
( 8 ) 7 k> ^ ?9 — 9 [ • 

(*) 18 = log ? 2 18 f V log a v — x] 


<6- °i : (’sn^r^ fmrnte 33M ot« 31 ^ f33ra 43113 3js®t3i cTOm 5:31 i) 

i i log rt a ~ 1 log (i 1 = 0 







4.. log,, (M X AO = log„ M + log,, N 
«• log f~ I = log a M - log,, TV 


VN 




8. log„(A/) v =N log U M 
a. log M - log,, M xlo g a b 


'SnKiH ^ l log 2 5 + log 2 7 + log 2 3 = log 2 (5.7.3) = log 2 105 

20 

'S 1 log, 20 - log, 5 = log , — = log, 4 

5 


8 I log 5 64 = log, 2 h = 6log, 2 

Afo/e: (/) x > 0, y > 0 a ^ 1 431, ^C<J x = v 

log„ x - log,, y 

(ii) ^ a > 1 x>l log,, x >0 

(Hi) ^ 0 < a < 1 0 < x < 1 431, '©S4 log„ x > 0 

(i v) ^ a > 1 0 < x < 1 431, log„ x < 0 

fcnUrfM <t 1 x 43T '5IH ^3: 

(/) log v -x-3y 

(ii) log i0 [98 + -yjx 2 ~ 12x + 36] = 2 


: (0 OT^g> log 

_ 10 

.-. X = (v8) J ‘ = 
10 



10 

3 


x = 


3 Yy 


2 2 


3 10 




V J 


x = 32 

(ii) c^cA^ log 10 [98 + ^x 2 -12x + 36] = 2 
/. 98 +Vx 2 -12x + 36 = 10 2 = 100 

=> Vx 2 -12x + 36 = 2 
=> x 2 -12x + 36 = 4 








=> (.v - 4)(x - 8) = 0 

x = 4 4T x = 8. 

b t <j?*n« & l, a'° s< /,_log ‘ f X ft'° 8i ‘ Hu «* a X C l0g * “” loSt h = 1. 

: *ri?, P = a lo8; ^ _log * c x ft‘° 8i ‘ " !f,s< fl X C‘ i08; ‘•" l08 ‘ b 

log, p = (log, ft — log, c)log* a + (log t c-log 4 a)log, 6 + (log, a - log, b) log, c\ 
=> log, p = 0 faOT TO] 

^>P = k° = 1 

H 1 C p n ? ff'G CT, X =: V 
v ®f 5 lt e f :*#/? = log„ y,q - log,, x 
a r = y,a q - x 
:. (a p y = y« => }>“ - a m 
(aly = x p =>x p = <j w 
.'. x' =_>’ => x - y <J 

, 'Sm^'sH V i OT’fl'S c*l, log a p X log p q X log,, r x log,, b = log,, b 
= log u p x log ,, q x log^ r x log,. ft 
= 0°g P 9 x !°g u P) * (log,, ft X log,, r) 

- log,, q x log v ft = Iog„ ft = '5H*T 1 ^ i 


5ft 1 CW3 C*I,-+---+- - -= 1 

log „(abc) log h (abc) log, (abc) 

: *lfa, log, (after) = x,log A (aftr) = yMg^abc) = z 

^■3 Is, = flftf,ft 1 = f/ftc,C" = tfftt' 

1 ‘ i 

a ~ ( abc)',b = ( abc) y ,c = (abc) : 

i .!. i 

(aftc) 1 = ciftc = {abc) x (abc) y (abc) z 

i i l 

= {abc) x - v+3 

, i + i + i=. 

X V’ 2 







—-—-— +--— +-= 1 

log „(abc) log h (abc) log r {abc) 


io l aft P = log Jbc),q = log h (ca),r = log t («6)^a 

1 1 1 

^ta Ctrl'S CT,-- +-1- -—- = l. 

p +1 q + \ r + \ 

: 1 + P = 1 + log a (6c) = log iV a + log a (bc) = log u (abc) 

4a^©rca, 1 + q = log „(abc) f 1 + r = log C {abc) 

1 11 

^areaa o) -- —'r -——- + , , , ■ 

log 0 (flk') log,,(a/>c) log C (abc) 

' i . I [ 1 _ 1 

p + 1 <y + l r +1 


» i aft 1^. = 1^. ^ i°si ^a, war's ca, 

z z-x -V- V 


■V 


-1 


V 


„ ~ log a log/7 logc 

aat<H : afa, —^-= —= —- = A: 

v - z z - X x - v 

log d = k(y - z), log b = Ar(z - x), log c = k{x~ v) 

/. a: log a + y \ogb + z log c = k(xy - zx + yz - xy + zx - yz) = 0 
at, log d Alog i( & ; +log a c“=0 


at, log(a'6‘c") = 0 

at, log(tf'Vc ; ) = logl [log 1 = 0] 

a x b y c : -1 


: 

i I 
* i 

a> l 

8 I 

<t ! 


= = logc a <v /A c ( ' 4a an ft4a aR 


aft 

6 -c c~a a- b 

afa o, b, c aaaa f^rft aamra a^an sa, ^a ^rata a^a ca, logfi + ac) - 2 log b 

(a-rb\ 1 
2 


aft a 1 + b 2 = lab aa, ^ra ca, logj - -log^fr) = -(log« + log b) 


V 3 j 

aft logf^zV-dog.v+logv) aa,^a caai'Q ca, -+^ = 7 
v 3 J 2 ' y x 

aft x -1 + log a bc,y - 1 + log A ca 4a^ z - 1 + log t ab aa, 

\sta grata a*a ca, xyz ~ xy + yz + zx 




^ ! (3*) 3^ 2log^ A = 2log, 2/1 = q 43? q- p- 4 ^3, ^ 43 3t3 ^<43 m i 

0*0 ^ log.*-’ = 6 43 ? log14x Sr = 3 ^5t3 x 43 3T3 ^43 m i 

4 i "t 5 ! 3l3f4 (mr^- %5r3f43> g%3i) <jj<i$js p wprg m f^r«f?j 353 CT?rtw, 

(3*) P = (0.08772 !) 4 

0*) P = V30 • 00678 


&^i>^l ?r, 

aW 3?3Tlt3 WSJ 31 WR ^ f<Milfa\i> crt 1 43TC3 33 

^ttmi m ^rpn : 

f3£t>3.fo»lfi5 tUf^C 4 ! 3f*fs (x, 1 ') uQ’MC'SrlOfed 3H'a - C«T! 3>f3 : 


3J53\ ^4lf333 'Q WP 34?*t3 


r,t>f3®1 i : 


x - 2 -1 0 1 1 2 3 

y TT 4 -2 0~1 2 I 4 I 6 


^ * : i x 1 q I T]TJT JTTT~] 

' >’ I 1 I 3 j 9 ; 27~~f 81 243 j 


C&fe O : 


X j 0 j 1 | 2 3 | 4 j 5 
r | 1 i 2 ! 4 1 8 j 16 32 



256 ! 512 [ 102 4 1 


i 4 3f®N> x %jj fojj 4lc*H<l <SRT v 43 ^TR'S'C5jrf3 '5f^3 5R|3 31 3f3t 5fg 

3l*fo *C3ES I 


3313 34?*l3 


C5f3^ * 4 3^ (x, V) 


S3 'STP^M! 3131 fwf^S 34?*f3 3f«fs 


C5f34 O 4 3^5 ( X , v) IS«^TCP y = 2' 3131 3<fal 3RH 313 ! 431^ 2 43 # ftfpg 33 l^ 3 v 

31^3 3?3J[ 43° x 43 f$*f 1%^ 31CT3 ©3j y 43 3 ^ 3T3«FT1 31'331 313 31 f%^ff5l3Tctr3 3 ?^fe 


3?^fe 


mi 313 I 


^333 34°v*)3 f(x) - a 33*4 3m 3^33 x 43 ^t 3J C3-«m a > 0 43? a P 1 

C333 v - 2 V J 0 v , e r $5J# ^53 34?*t3 i 


34^ : 

to* ^C3> 3f°f$ *jb4> 34°*R C33 : 

i^ i T*~| -2 -lT7)~ 

I r 1 1 1 

_I_4 2 



4 1 x 



4 1 
_ l 


.112,3 
3 6 .9 












\oo 



« I 

s 

-y 

1 

2 

3 

4 

5 

1 

I 

1 



II 

4 

16 

64 

256 

1024 

X 0 12 3 

_L-___J------ X. -1- 

4 

<t ! 


-2 

-1 

0 

■ 

1 

2 

1 

K3 

— 

T 

2 

3 

4 

5 

——— 


V 

i———— 

1 

25 

1 

5 

1 

5 

25 


v 

«■*’ 

5 

10 

15 

20 

25 

fea CRRft WR RR : 

<\ 1 y-~ y V! V' - 3y ^ 1 V = -2x-3 io 1 v - 5 _ Y 

! y = x 2 +1 5^1 v = 3.v“ 



Y 


fix) - 2 s (?&!$$ 'SRR : 

2J5T3 'SRT .v 4^? v 43 ' 5 R3^ 

RR’SC'Ra 


^ <^t?t^5f ^r^^r ^*r ®jrot 1^p*r ’ti'QTrt *mi- 

4*ffiR Obi PR = (- -so, 30) 

<3© = (0, oo) 

fea (RFJS 3R£R RR, W A' = 0 ^*R y = 2 n = l ^gft £3^ (0,1) 

®jR1<l, x 43 ^^3* ^WIWI TO ^RJ V 4? ^R 0 OIRR) C^tfRT 

^’R'G *|R} (0) 33 R X — -oo, V- 0+ 

^3>^5iE3, x 43 C3C34WI *Hl«i|<J> RR? 'SRT y 43 R3 ^Roic*! ¥WfaTT3> (^>*tt3) C^fOs 3I«K3 

— oo fro 3tfw 33 i x - v - °R J 7 -* 00 

^53KC®1PR (£>) = (- 00 , 00 ) 

(/?) = (0, oo) 


^R 3R C3RR - 3 < Y < 3 



A 

M v = 2" v 3 I v- 4 V 'S ! v = 2- 

v *' * 

8 I v = 

pY 

(2,1 


<,K(.Z'5 34\*R ‘Uasfij liiai-iaa 5 ^Pt\*R, 


oj® 3K ^a fa*# 1 ® ^t^R ^rr^ i 
/ (.v) — V = a' 3*f 

/' l (v)= x = a y x43® y ^laRiR 3>R 
.v 3(R| \’ 43 a ^RfaW4 i 


X 

-3 

-2 

i 

-1 

0 

1 

2 

V 

I 

1 

i 

1 

2 

4 



u. 4 

2 


_ 













































’Pt : 


/(a) - log„ A' TRWfass CT^TRR a > 0 v£)^ a * 1 


/(A) = l0g 3 A, /aJA, log, 0 A ^jlft 
v = log-, a ^ : 




ww^ V = log 2 X ^Tt V = 2 ' fa’tfte i 
_V — A GT^Tf *FfS,'*f£SR gff^TF^R 

*Pf\*P fa# RWIG* TTT y ■= x C3*IT? ^^17^ 7f^»f 
4*R C^STC^R R = (0, oc) 

C3® (D) ~ (-00, oo) 


*-i -• i ■■ i — t-- 


Y=2* 


y = x 


A 2 3 ii..u 


: A 


+■ •.; f t- -t— : 


: O^R ^5? l£R° fa## TpJ°-*R fa# 


i> i y = 3x + 2 ^ i v = a 2 + 3 


<? I v = 3 a 


b i v 


2 a +1 

A — 1 


« I V — A"' — 1 


<u V = 2 


w’rl^K > I /(A) = — g 5 K*Rftfa G&fOT 'Q C<J® fa# g>3 | 

A 

^RTMR : 4*fRR / (0) = — = — ^Tf op^lfav© | 

01 0 

.'. a = 0 fa**^ SRrS gg^Rfa f#RR iR | 

*faf a ^<i ’sri >t^5s=t gr®g tirr? ^sri gq°*Rf& f^rrsrR 
■\ WfcSRT C^TCSRT D f =/?-{0} 


8 I V = - 


V I v = 4' 


^f\m, /(a) = 


w A > o 


= <# 

A 

- A 


W A < 0 


= [1 Wa>0 
[-1 Wa<0 

;. £R5 WRR^ ft = ]j. 


^i y = /(a) = /rt^Li > o gg^Rjtfa C'STC^r « c^® fa# g>g 


a- x 


^RfaH : C<IC^ 


■gfsg r^ijh sri ^ i 


a + x 


a - A 


> 0 gfa (/) a + a > 0 *4??. a - x > 0 


(//') a + x < 0 4g? a - a < 0 ^TI 


















(z) x> -a a > x 
=>-a<x W x<a 
;. 05TTO = {x : -a < x} n {x: x > a} 
= (-a, oo) n (a , oo) = (-a, a) 
(z'z) => x < -a ^ a < x 
=>x<-a W x > a 


OfalTO {x: x < -a} n {x: x > a} ~ <t> 

.*. ssm wifri c^tro 

£> =(/) « (z'z) CTO «n« CSICTPW(-a,a)u<J> = (-a,a) 

C3® : y = f( x ) = n -=> e =- 

a-x a-x 

=> a + x = ae? - xe y 


(l + e y ) x = a(xe y - 1) 
a (<?-' -1) 


=> x = 


e v +1 


y srn?r<i *srj x ^ *th ^ 

£f*v3 3^*1^ C3® Rj = R 


^Sf : 

CvblCVIH 'Q C3® ft'fa ^ : 


i I y = In 


2 + x 

O _ V 


^ l y - In 


3 + x 
3- r 


. 4 + x 

’fll y — In - 

4-x 


. 5 + x 

8 I y = In - 

5-x 


'®f?T s r s n 5 T (Absolute Value) 

■sn^ofsr^ fos li t re <Ffai w w* i 4*m-r *K?Ht cwm m: 


x *931 TO ^1 ^ c tT^ l fal x ^ ^’IWTO TOTO?lt TFfl 

x » f^5rTOC3> x TOt 2f^r*l 3>3T ^3 431 *133TO 3^a3lf*i'o 3>3t 33 l 


- 


x 3*R x > 0 
- x 3*R x < 0 


CTO 


I 01 = 0,| 3 | = 3,| -3 [ = = 3 

(Absolute Value Function) 

#t x e /? 33, ^C3- 


v = /(*) - 


- 


X TOx>0 
-x TOx<0 













</$ »I?OTH *Pt?*i s T ^Tt ^ l 
.-. W C^@ Rj' = [0, oo] 

N 

^ftW'SI f(x) = e 2 W -1 < X < 0, ^ C®!WH « C<J® frf?r ^ : 


/(x) = e 2 , — 1 < jc < 0 
X f-1 0 4? ?TC*fT 

D f =(-1,0) 


^STRR, -1 < X < 0 fix) 



( -l A 


^5<Tt°v C?® / = 


e 



v ; 

k-b* '^KHwn C®T*lftaf (Graph of functions) 


</P TRl ^IWi C^n?n sulfrfcxp^loi ^ ■?Ft? 1, l^s CR| HTC I TFtx'“ftR3 

etjif*ite*'»iw $*n*w=rc* c*p#si ^ i , jp n fi reffo « 

^rarsrH *Ft°0*nR3 <?T*fcl3 fe snyiM ^i i 


(1) y = f (x) = a <4? C^srfM ^5? : 


(0 W a > 1 Wx «C*t«l wn v£*R TOt«?t=T /(x) = a x *Ht^ i 


«1N * : x 4* '5Rj x rr ?$m *riw *nw f(x) m "str *rm 


*fW * : *m X = 0 >> = a 0 = 1, 

^tl, (0,1) <R*TRl «*Rf «s^sfl» f^x I 

<IH«: x t« ^ c rt^ 5 rktr wr x Tin uRm ?nw *nw /(x) 

'SfR *TfiR i ^pjf^ x -» oo —> 0 ^C? I 

ta y = a*, a > 1 *FK*fiR3 i 4 c'T’Wf : 

D f = (-00, oo) <£RS. R f = ( 0 , oo) 


Y 



f&3J : > 


(//) a < a < 1, x 4<I *Tt*T y = f(x ) = a* W 5 P 5 I 

*W i : ^f?T, x ^TR 4RI*Rs <[% C^fTS SfR^ x —> oo ^®T y—> oo 

m i 


MM * : 3*R x = 0 «*R y = a° = 1 






^08 


9^94 (0,1) C9919 ^99 9tf5 i 

919 « : 999 a < 1 494 x 49 wcfi^s RR9 W9J X 49 


3 9TC9 


rhr v ^9 9R 9TC9 ^’4 y —> *. 


T ■" 


’T T 


a 


/p -2 

Jy 


a = - < l,x = -2,-3,. r TOf v - fix) 

2 

= 2 2 ,y-2 } ,.,jy" = z n . 9f9 n —> 00 ^99 y —> 00 ] 

499 v = fix) = a \ 0 < a < 1 49 C99fe fas * C991RT 4?RT 
49 hr D f = (- 00 , 00 ) 494 a, = (o, 00 ) 

TO : 

ffa^9 99499$t=Tf9 099fas ^44^ 99 49 ° Ob I (.9 9 'Q C9@ 1^r®f?[ 9R : 


|—j— 1 — !~t- r*+~ r+Tf- r r 4 —j—j—) 

R H ' i ■ 1.i rH-r J 

L: r 

IsJ.-Uf l-t-v^=jT7^4-r^-j 


*• u+iu^iR+ i ffil 


j.._j_ 4-—*- ■■■* — 

..J—l . L j—l 


! ; 


}■—I—h-4- rrl-f 
1 . j— 1 . i_ 4 - 4 -f-H*- 
►• «4“f'4-|-•!— r~+ - 1 
1 —j....i. .;...]• -i 4- -4—I—5- • 

4-H- 4-4--4—1- -j 


...L..,.i.r.r a " 

r 


/1 v v 


(0 fix) = 2* 


(ii) fix) - 


v. 


n 

2 , 


(Hi) f(x) = e x , 2 < e < 3. 


(tV) f(x) = e', 2<e<3. 


2. f(x) = a 49 C99fas W 9R : 


(v) /(x) = 3 



V —^ '20 



y r 


9T9 i : 999 y 49 99^9> TO 


49 ^99 x 4? TO ^RR 9tf94 49 Wsfa, x -> 0 

9t9 4 : a - I v = log (3 1 = 0, 

7^4914 C99# (1,0) r<* v l 5 lT§t I 
qf*f V : v 49 99T3I9 TO v 49 "TO ffa59 %9> 4RTO <[fa C90» TO9 

• y —> —oc 49 ^»T4TR x 49 'SIR 2RIR* 09^5 9TC9 Rsfa, x —> oc 
499 fe>3iS j-log a x, 0 < a < 1 C99TRT 4RTI : 

(2) y = log^ x, > 1. 

49RR D, - (0, co) 49* /?,. =(-oo,ao) 

999 v = log^ x, a > 1, ^99 

*JM i : 999 a > 1 , V 4? 99R 9TRR ^RJ x 49 9R iRT^ W >’ 


r- V -f f "1 ' * 'f -i-fi-l-4- -j—•*—■! —r -i 

i—1 11 l~t 

' 1 ‘y, ^O^- 

-wfm 


1 * * 1 1 

■Hr-t t rl~T 
• 1 -♦ ‘ 


L 4 -j-4- 


■-M 


f-i 

±J 

L-U-tliJ 

■"t 

_1 

11 

1— T—1 : 1 

L -L.-L _j_i 

: r 

”■ i - "i 

■4 

^ ?-r -1 : 

i t l -J 

i X 

- 4 - 

r I 



■^T'H“rTl" 

4 4-"r -f- 


^9 99R9 ^%9 RtTR 99:9 x ^9 9R 9%2ff^ 49 l ^stfa, v > 00 4C9 x -> co 

9!9 4 : C9t4I> a° = 1 9TOt y = log 0 1 = 0 

C99tt^ (1, 0) f9R*TT§t t 

919 \0 : y i|9 9f«fT4]9 5 9HR9 ^SRI y *£|9 9R 3RT9s TO C9TR ^4, _y = -00 4S9 x ^9 9R 
T2F9l^5 ^RJ9 49 x -4 0 












f(x) = log a x , a > 1 fM 8 <xt (R^TRRt ^TT : 

^ , *fRR Df — (— 00 , go) Rf~{ 0,oo) 

o I /(x) = log 10 X 4? C*T*tf5ai WJ ^ I 

^ v = /(x) = log l0 x 

io° = \ y = iog ]0 i = o ^s?n o v, ca^ (i, o) 

a’SR X —> 0 «*R y —» -00 I 

.‘. y - log [0 x C?RTf5 i ^sj^r ^ | 



r 


D t = (0, oc) *iR? /? A = (- 00 , oo) 

8 f /(x) = /«x C^sffou W | 

^Rf*^ : *rfa, y - f(x) - Inx 

(M5% e° = 1 <FfC5rt y = ln\ = 0. ^r° v , GT*ITf& (1,0) thrift i 
x —> 0 'a^R v — In 0 = — oo 

.'. v = Inx i 

c*r*rfM ’Bras* wf : 

4*mR Df = (o s oc) 

R, =(-<»,<») 

.'. /(x) = /nx 4<! ffel ^3 4 (R^IRRf 2^ : 

: 

i I tSRc°1 'ScuRr® x <3 y <43 RR f^RR y — log ]0 x 4? CRRftnlJ W^T ^s?J 


JC 

.5 

1 

2 

3 

4 

5 

10 

12 

>’ 

-.3 

0 

0.3 

0.5 

_ 

.0 

.7 

1 

_ 

1.0 


^ I }’ = log^. X C*Nfes ®RJ JnH? RfR x 'Q y RR c5R«1 ?R 

4R? C*TRfe | 




Y 



i I 



a 



^ J 


C*) 0 (*) i (*t) « (r) x 

^ a,b,p> 0 ^R° a * l,b ± 1 3$, ^©ER 
/. log a P = log /) / 3 xlog^ 

«• log (J Ja x log* x log ( . Vc 4RRR2 









\Stbv*<5 i|p|^ 




fe^ c4Mfi> ^rf^ 5 ? 

(*) {<3 « 0*0 »<3 iii (*0 i'Q iii 00 /,«« iii 

$-fr tel ^fl'S W x, v, z* 0 W a* = b y = c 2 

V!) I ? 


z 


(^) a = b z 0*0 C- V 
8 I fe* WF# ac 4? ^TSTH 


00 a-c 


w«*- 

c 


>; £ 

(^) 6* *b z 


y £ 
x . U>’ 


V z 
—■ H — 


l+z 


(«)&*•&' (1) } ' 
b 2 =ac ^l fe? C^# ? 


0*0 ^ 


, N 1 1 2 , 1 1 2 

(<?)_ + _ = _ (*)_ + _ = - 

x z y x y z 


(*0 - + - = - 
y z x 


oo -+- 

AC j 


<» i CFf^tT'e ot, 


W logs 

» M 

+ log, 

(V^ 1 

+ log. 

"c n> 


; 


l c V 


[a ) 


= 0 


0*0 log, (afc)log, + log, (be) log, jj j + log, (ca)log, ^ 

(’t) log^Z)xlog^cxlog^a = 8 


= 0 


0*0 log a log fl log a 


/ J>' 


a 


a 




= b 


J 


(^) ]o Jk a . = = ^ ^ c®r*n« CT, a a b h c c = 1 

b — c c-a a — b 

w log ‘ “ = log ‘ * = log * c ^3, C'T’lt'G CT, 
y—z z-x x-y 


(>) a y+1 b c y = 1 

2 


(^) a r + yz + z mb z* + zx + x\ c x + Xy + y =1 
00 ^ lQ g^0 + ^) _ 2 \SR OT^fTQ CT, a: = 1+ " 


log, -X 


W c*r, log, = ^^2- = 2 log, (x- V?^i) 


X + Vx 2 -1 
3-xl5.x 5+jci3x 


\ 


($) a 3 v Zr * = a b 3$, CHI'S OT, jc log^j — 

a J 


= log, a 


(5) ^ x/ 1 = P, x/ 1 = q, xy c 1 = r 


b-\ 


.( 2-1 


2 

2 







C c t r *H'3 <3T, (b - c) log* p + (c - a) log* q + (a - 6) log* r = 0 

00 - £ gl g StM Vt vn QWM CT , a « =fe ‘ = ^ 

a + £> b + c c + a 

(gj)Hfc - y (v + Z ~ *) _ ><Z + X ~ V) _ z(x 4- y - Z) ^ 

log** tog k y log*z 

TO C®Wt* CT, x’y = y z z y = zV 

b- l ^n#! a^I) TO P ^TPT^ flWtFT, 

0)‘ P = 2nC-CTTO 7t *3-1416,g = 981 ^/ = 25-5 

(*) P = 10000xe° 05 ' <3ITO e = 1-718 W / = 13-86 

M In P a 2 • 3026 x log p TO InP 43 ^TT 3 ^ ^TR 3R, *T*R- 

\ 

(?) p = 10000 0*0 P = 00 le 2 («t) P = 10 100 X 4e 

10 I (PMfwi 'SJ^T 3R ; 

(*) ^ = 3 V (’If) y = -3 r (n) > = 3 JC+1 (3) y = -3 V+I (*) y = 3^ +i (*) ^ = 3'“' 

11 ] f=TOR fifths TFt?*p[ c*r*i (pRfog wjiow « C3® fa# 353 i 

(3s) v = 1 - 2~ x 
(*) y — log, q x 

W y = x 2 , x > 0 


^ i f(x) = ln(x - 2) WHfiftr D t « P, fafa 3R : 

1 -x ^ 

I /Ox) = /«- Wflflfa 05TC5R 4^0 C99 ft# 3R 

1 +x 

i8 I OTICTW, C3® ^ 1 *P^ 3R : 

(3>) /(x) = |x| W -5<x<5 

(*0 /(x) = x + X -2<x<2 


(*0 ./'(a) = 


H 


3*Rx*0 


0 Wx = 0 


#) /(*) = 


S x 

(*) ./ (x) —, log——,-5<x<5 

5 — x 



'Stbvsd #14 




I CR'QTtt : 

2 2x . 2 y '‘ - 64.(i) 

fv ~ 2 

^6x.-= 72.(ii) 

3 

4 . (i) « (ii) x <3 y 44^1 4^4414 4 f 444 4>4 i 

*i. 4^1414 to < 3 wi 4 T^ 44 i 

9 f x <3 y ?fl4 4f4 C 4 tt 4 t ^tt$r 4 4 f|f^s 41^4 ft?# 3531 C4TO 41^04 ^«4 ' 33 C414 90°, TO 
4144 »n 4 *f 44 44° 44 <74344 'Q 4 >s 44 <Nf 4 j fafa 44 i 

i'b i <?rs?n 

log(l + jr) _ 
log x 

4. £f43 4*ll4<4f5£4 X 'F444v4l4'4 44# f44T4 4^4414 #444 4? | 

«Tf 8 TfSTf^ 4>4 441 C44t'3 C4, x 44 C4>44 44# %5f 3T§t444#t4 f#5i "TO I 

n. 2^4 44 CT, ?pTO4 #^#4 4 *f 44 ■% "STR W,W 1 (44) C4f*I 44? 4144 (^#£4 44”44 
44T$4M I 

i<* I- C^'GTTf 

y= 2 * 

4. £po5 4t?##4 C5TCSR 44? C4$ f444 4>4 I 

*t. Tpl? - *!#^ C44fes ^?4 44 44? 44 C*T4 I 

vf. TjTfoicjT^ f%-pff)va Xpf°-*fa #efg 4 # 44-44 f44f 4[ 144144 4*4 44?. f4*lfi4 44?*F#4 


C*t#54 4T4 I 







31% (433^1, fvifi, 3*3^}) cm , fam, ««t, m , 3 < 43? rr ^m^rnRi <333^ 

cjffe 331 i ^3^1 3if*i 31 3*3^ 3tf33 'm 3 ? *ife foR 43 c^t ^ c^ rr*s c^m fiaft ft-# 
*rc*fe jmt3j -a rwttw *ni 3re i ^ ^3313 3tf33 3T^3T3%%R43C3f*f^j3s) 

sferm 41*# <rt rir, ^t^13r 3*3t ?& \ RfqHRwtiR ws 31 3^ n 43 wrt ^jar # 5 ^ 

Wf ^3 I 3T3 31333 OT^RlRt ^mr^o < 2 c f3l?.f3j35 Vj|rvs« f^*j^ <nf*l3 RTR ft 1 # 3>3t R^3 $£3 | 4? 

■33113 n 43 RTR 43# W2 %3T (n < 8) ^f\»ii)»a| 3*313 Rf 1 1333# 3TC® f*f^T^t3l R^C'Sj '3 

3J3^T3 wvt> 3TC3 C3 'Srj 43# 1ar§af 313^13 3*3t ^3 C3#’ 3lT3i3*i:33 ^ 5 ?’ (Pascal’s triangle) 
3^ 313#® I 3lf*l3 m> 3Rt^3* 31 3131^3* 31 »*JT?5 *m f f31 3^3R 3)T??TT5RT3 

3H33I 3RT^J3 ^<3^333 3IF©3 3H3J %fT33f 3T<R I *RW$t effcfc® RR$ ^rf1 ?Tt5RT 

«rt3t31 

^T3T3 C*fw f»m%T - 

> #3^1 f%f% 3^31 3*31^5 3f3t3 I 

> 3IPTC3><3 farf'Sf 3 c fRt 3*31?« 31313 I 

r" 313133 31(^3 'SfRI #3 *t 1 fa^[f\& 3 c fRT 3»304 31313 i 
y n \'Q "C r 43 3TR tR 6 !^! 3>3C^> 3T3C3 i 

y #3*tT 13^% 3I33H 3*13 3lf3fo3* RRRTT R3131R 33 31313 I 


iO-i ft*t^(] +> >)'' 

*rc p r3 33313 Rf^s %Sf#1#3 3t#t13* #3^t ( Binomials) 3tf3 3RT 53 i 

a + b, x - y, 1 + x, 1 - x 2 , a 2 -b 2 thrift #3^t 3lf*t i WR31 43# #3^1 3lf*1 (| + y) #®i 

3# I 43R (1 + V) C35 3# (1 + y) x 3T3t IRT^ 3^1T<s 3tf3 3T3 

(l + yVi d + ^)\ (l+.v) 4 , (1 + v) 5 ......t«n#i 

^31 WlfR, 


(1 + y) 2 = (l + y)( 1 + y ) = 1 + 2y + y 2 

(1 +yV = (1 + y)(l + v) 2 =■ (I + v)(l +2y + y 2 ) - l + 3_y + 3y 2 + y 1 

^3 'SRR «ff3RT13 R13T13 *(1 + y)\ (1 + v ) 5 . Wfo R^3 I fa* (] + v) 43 

3t^ 31 *tfe 35 3^ 31313 ^5 c f33 ^sM<3 rrrr^^ ^3 [ 3 Tt$ 43 R 43 # ^ ^ ^ 7 ^ 

^T3, 3lC^s (1 4- y) 43 (3133131 3T& (*rf3 n ) 3f 1t lt%3 ^IRT (| 4 - )’)" 43 f3^fo R 31 ^ 5 ft 3^3 33f Rg 3 

^13 t n 43 RTR 0, ], 2, 3, 4.. 3fsfa 313131^3 31133 '5rRT 4^ 3mT3^3 33R13 I 

4’3 Sjf43# ’‘5JTR31 «P3n«T13 3^ <pf3 | 

3^1-^4, 1^53 ’lf^-&R-ioR 








^o 


n 


v 0t'HW>»f w§^ 

9 tR 7 R ! «m 

/i = 0 

(1+ v)° = 

l 

i 

n ~ 1 

(l + y) 1 = 

1 + y 

2 

n = 2 

(i + y) 2 = 

1 + 2 y + v“ 

3 

c^i 

II 

s: 

(1 + y) 3 = 

l + 3v + 3v" + v’ 

* * 

4 

II 

ss 

(i + y) 4 = 

1 + 4 v + 6v : + 4y 3 + y 4 

5 

n - 5 

(l + y) 5 = 

l + 5y + 10y 2 +10y 3 +5/ +/ 

6 


f®f% r>tr «rrsj^-r (i + y) n oq? fsRnc® ^iros ^nt? i 

iwr®: 

(a) (1 + v)" 4R R^fec^® (n +1) RyRR 5 m ^m. I W§ Rt *tf%R C5CT CRf*f I 

(/;) y ^ ^5 0 (^RJ) ^ 1, 2,3,., n ’Pfo C‘ B TC?TO I y 4? ^5 

C^TCS n 9 n3® C*ffc5C5 i i 

: ^ 9 RRR sfT/sRj ft*# f^f^To v Rfo;} RTC5R 7 T5 ? t ( Coefficient ) (& RWf 

^ | 1 CR> v ! ^R Wf foCRRTt RRt^® i $*rc<ra fRffaR R^T'St'nlto ^t^fW ^rri *ri5, 

n = 0 1 

A7 = 1 11 

n = 2 12 1 

a? — 3 1 3 3 1 

n ~ 4 1 4 6 4 1 

/! - 5 1 5 10 10 5 1 

k£T«C'S1<I WR>R RBH <*>«('.'? I Ir 9 !#! R^Fofl Wi f^faR 
•Blaise Pascal' <1Mi;R RiRR i v5f$ l^^efCT 9 fTPTC4R?R fe^psi ( Pascal's Triangle) RRi 

-$$ I -g Rpn^gR fo%X®R >11*1 CRJ 'SfPRt fc 9 ^ Rtf*R Offers R^PTS[3 fafa RRF® 9 ftR I 

*|j|»icwm libera 

■sijtRT^R^R faj^Sf CRtR m*t\ CRRF© 9 rft ^R RTR 'Q ’5H RTR> T I t^T^SR RTRIRT7RR 
R^fTTWRR Slt‘414# f&R 5 ^ 9 RRR *£S>f5 R^UTR CRf’RR I 
f*TC^R §Rf$R'# RRffR f<JRVfi> RSESft R[RH RTCR I 

n = 5 iR 3FT! : 


l 5 10 10 5 1 








n = 6 41 ^Tf TOTOrt TO : 

,,=5 15 10 10 5 1 


//=6 1 


15 20 15 


.'. (1 + y) f -1+ 5y + 10/ + 10/ + 5/ + / 

.'.([ + y )'* - 1 + 6 v + 15/ + 20/ + 1 5/ + 6 / + y 6 

» 

41% {1+ v)' - 1 + 7y + 21 y 2 + 35/ + 35/ + 21/ + 7/ + y 


1*1 (^TO<J TTtTOT ?n<3) : 

(l + yf = 

j (1 + v) g = 

I (l + v) l0 = 


'srrsrsr com ^ ^ito im ^ *raf%?i 4?# from i cw ^r?n 

*lf*f (1 + y) 5 41 faff® WTTO ^TTO (1 + y) 4 BfHt *TOT? I TOR CTOTOf TO 

wri^ 4i ^to<i ‘^nfl toi #n «fc?n^ i 4^ ^3^ cto >srj ^nn 
fw^t toi ft'fro c#*!^ to ?sto fi$ i «uitow 4 t3r§®f cto to<h otto nft 

TO^tro to n 4ii toott -aw^tw 4i «'*!<! i ’sttoi ^ i >rt?r#s^ f^ 

Rmihi ^ ottot 0/.' to 4 ik v *rcro ^^rcro toi Wlro i ^'T^ c r^y n = 4 ns, 

\rj 

TO TO°v*tIt TO 5 i «# *t*T W3FTC T,, T,, Tj, t 4 , t« 

^mt fc*nar c®rf5r i 

TO „ = 4*I*TOJI 5ft> : T,, T,, T 3 , T 4 , T, i 

4OT?t TOt®t*J TOf : 14 6 4 1 




1^1 imjl TO TO : 

/4> 


4^i 

vOy 


'4> M 

UJ 


vly 




3 


> 


/ /i \ 


v 4 y 


41TO. 


.0; 


= I, 


(4 


\ 


\2 j 


4x3 

1x2 


r 4) 

J , 


= 6 , 


4 

1 


= 4 


U) 

4x3x2 , 

r 4\ 


=-= 4 41°^ 


v 3 V 

1x2x3 

v 4 j 


4x3x2xl 

Ix2x3x4 


- 1 


[ tototo ias^B? cto tos^ toot 

Kttftn ’flTTOTO (n - 1,2,3,.) ^ TO r 









n -1 


\ 


t 

1 

1 



i 

<v 

n - 2 

i 

O' 

7, 


'2) 

,0 


K 2 ) 


n - 3 

i 

1 

i 

( 

T 

,oJ 

( 

:?) 


(3' 

u. 


(3 s 

U, 

' 

1 /? = 4 

i 





( 4 ) 


'4) 

,3j 

( 

'4> 

v 4 / 1 


n -= 5 


v.oj 

(5 s 

U, 

' 

U, 


r y 

v3y 


r 5) 


''5'' 



^sIHTs. lai^Br C«fW> ^rni spj w^ft Ws *fTf? (1 + y) 4 ^ (F 2+1 ) < *OT? 


\ 

7 


4 j w (i - v) 5 f#a (r 2+l ) wwapw 4<rc, ^ 

Tnwmre (i+v)" r *tw? wt 7\, =( J! j 

[ ” ] <£[$ ^ wHt<J wv "3ITW3 1a^®f spp ^ i *5$fii 


o ^ k^i *rpf wR<n *tf§. 



0; 


m 

u; 


=i, 

=i. 


n 


o 


f2^l , ( 3 } 

~ u to 

3^ 


v 


~ -1 

2 I - i. 


; 


-i, 
= i, 



^T51<rT n = 5 *T$ 


v£|^° 




*fl<R 


(5 s ' 

,0 7 

/V» 

Uj 

f5\ 

5 


= 1 , 


= s 


5 'i 

VO 

5x4x3 
1 x 2 x3~ 

5 x 4 x 3 x 2 x 1 




5x4 


1 ■ 

\ 2 J 


= 10 


10, 


1x2 

f 5^1 5 x 4x3x2 

4j = 


V 


1 


Ix2x3x4x5 

(* I 4? m 

K*J 

f 5 l - 5x(5-l)x(5-2) 

UJ “ 1x2x3 

f 6^ 6 x (6 — 1) x (6 - 2) x (6 

{4 ' 


1x2 x 3 x 4 

^rm?i «nfs, 


= 5 


1 x 2x 3 x 4 


3) 









r n \ 


n 


= 1 , 



f 


\ 


n 

n 


-1 


n(n ~\)(n -2) . (n-r + 1) 

1x2 x 3 x 4. x r 


(1+v) 


43 n f43 


v°y 


y° + 


\b 


y + 


f 43 

,2y 


v 2 + 


(4 




v3y 


/ + 




v 4 y 


v 


n + .v) = 


= 1 + 4 y + 6 y 2 + 4 y' + y 4 
^53 „ (5^ 




0 


/ + 


\b 


y + 


0 

\^J 


V* + 


/c\ 


v3v 


V + 


v4y 


4 , 5 N 

v + 


f 5 'i „'J 
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R RR1-S C3, {ii) AIR fRSBsR CSR5 *1% *l?ra ifpR^fRR (Ri^RR f^STTvS ^!%I RRR 
RBRj'SBB! (BTBiRRIRR RRR I «R Al'SR A|R# BiRRi <Tlf*i ‘^^ 1S ’I ‘JBI, FiR (??-F4<3 ®R<I - 

5^= I 









f^- 'Q 34X3313 %E?*ni3f43s awr*fw W0fcrz X3 ^j*f ;s3r?R <^ ^ -gr.^r^ 

^ *m* i wfsfe 4t w few Sfnftfc ( ; 4 „ 4 . ftc Geometry ) *rfXSj<Q *«4 i >fsr^ ^ 

<5 1 T^^ *T3^ <n 34X3 3T ^F33f 4X33 3737 ftsf3 ''STjil^r-E^ C^F -5 T!«n, fa 5 ^. FSvgffif, 3 ^§ ^v©J|fR fjfa 

® Rn * 1 33 ’ ' > i»f'®t c i ^ 374X33 *P^f43 3TivTf 3>X33 fa’ttf® 33lfa yrfcpsfttf R ene Descartes 

((433X4 ^ *il3fas) i 0£33X^3 sfes BiJiftfej 4$ wm ( Coordinates ) fifstff 
^RTs^t?i TRI^ (Cartesian Coordinates ) 3[X3 i W|]faf4 3 f3X*f3<3 ^Tlf^T% ^rs 

33X4^3 '373T*§ fa»3 i 4fa XTT^faX^ fax^PW ^Ttfafag SJ3'435 '3ef; TTfTJ | 


^ ^wtira *wsr ^?r*f fcm§rx33 trtx^ 3 <Rr«tT 27 * 1 x 33 fa*j3 

^!c°iit>-HT 3^37 ^X 3 i fafm «npr 533*7x3*773 •sn^ cwpth fa^ « f^bri 

^X3 43? "pflr; oj^c*f ^vstowh w\ ft'fa 43 ^ w4f$ fa-tp 

3T*TX3*T3 '4 3^1 <*>3*7 fr'fej C#*!^ 3Jt*m 3531 ?13 ! 34X3*77 313! 3j$ C33X3] Brflfsif53* fcaj 3| 3^3X33 
^7X*TT531 4'31X^ '331 3X3 31 i ^"Ei£43 (2#114 4 3333^ f3*f3 t oJTC«1TI>^T 331 3(X3 I 


wm c*rm feife - 

> -H^C'-l 3TX^%J ^737X^3 37337 3T!3)7 33X3 •'3(3X3 ! 

y l3*j3 33J3'©! f^fa 3^3X3 373X3 I 

> 33^3313 bR33 37337 3TWJt 353X4 “373X3 i 

> 33«7X33T3 ^#3553 fstfg 3>3X4 373X3 I 

'r 33?3 tyr^i f3=fc33 3T3IX3 fe^Sr 6 F^XSr3 (^s?p 13 % -$< 1 X 4 ^313X3 t 

> ft^[4X3? 3737X3 fa'44f <3 F4#Sf 3?43« Wif^1%3^ v5f^3 35377 s 313X3 I 

> 335=7X3313 3^73-33 C«7'3f5X4 353X4 373X3 ! 


i ^^{Rectangular Cartesian Coordinates ) 

334X33 37337 ^3ff C^ffMT* C3\G3T XX3X? I 435f[> (5f3X33 3X33 C3X3f, 3X-43 

433 f3 C3 35]3X'S?3 G33 33 4X33 2fX4jX3^‘ 3343 1 43^' 3j3»3X<33 ^313413 3| 4 ^ C3T4X^f3 

^'3f3»73 XX^H 344=1 | 4t «?X*f 334X(3 ^73%4 C351X3I f<^j 3 3fX3 373^13 f^lX 33 STrX3TX3' 337 

?X3 1 33SC3 43^4 C3iX^! f^fS f<^J3 3i23 43^13 i3 c fX33 43] 4 WSX^ oT %4 ij^fg ‘33 J ^i3X^t 
X37TX33! 3X4 f3^3 334 ^Kl «fX3f^ | 455 3|3 c f fe3X3 '3^7 3?3 3?T”33X ! 5#! ^4^ >133X3^.1 ?C4 

C3nx31 f^nfg ^3X^ X35-33 4'73$ fspcjt ^(35X4 37X3 i 


. 4443 5 ff34-*3- ioST 



yjcb'Ofl 

y<vfvaw wi 0 ! c^r w «u?5’r *Rt*rartT xox' ^ y<9)" A'OA’ - ' 

x ^ (x-aY/.v), Kor C<P v ^ (v-ax/a) c^!<i*^ ‘O' <X- (Origin) R4| X$ i 



^ fit or wrre rrwt OT^rr^i f^x p i ^ p f^ <hw xox' ^fr\ x ^ w YOY' 

y '3‘ 5> R PM 44X PN I v -W ^ 3 P f^X 

— ]\p - OM = .Y C4 P f<**x<] ^5t ( abscissa) 4T .y ^R7^ ( v -coordinate) l *if<R5 .y ^*4 

P f^P*x?I t=jYT^ - MP - ON - v YP P N^X' (XN> ( Ordinate ) 4t y ?WT$ 

( v-coordinate) C4l1r^4 44 >1^1 '^)X% ^Tf X8 l K fcca P 

' *• 

y op^> 3 x Zi.C'v P f4**x? * 1 ^ 44° 4Ff?TC4 x 3 Y *3141 14W*I 4(4 P ^RT^ 

Pix, v) wi sm*t <p?n 54 i 

?j&4 (,y 7 v) <a»^rc«n^ 414 34sifS *B? 3 C4ri3 fRR*i ; 4T? {.y. v) 

3 (v,.y) 4i<n rrir j ^5<rf° v *i?tm 4 C5*f <^ 

C^T?RT R*»x< -?Ml{f.C^ ^RTST^R <P!(.'®^liJ ^TIRP? 4eff ^4 l f<^f5 y ^PR «!’<P(.«1 3B? 4*0^4 3 

«|)<(>^ ^gf 4RP3J4 ^iR I ^STRT?! f^fis y RT4^1 C4Tf5 4FP5J4 3 44X fact? C4tfD 

^ c rr^r^ i x ■'01 w? 344 c4f^ ^rt 44x v 344 ^ *]rj i 

j-j^R[° C4KRT f^jR ^57 3 C4lfi? OX '3 ()Y 44T4? 4T JQl 5 ^ RSIT3RM <?Tr4l4 I 

^ c rP5F4 ^B? Rt C4# OX' 3 OY' <J<JM<3 R| ^1^5 RRPsRF! 1RC4 «U47R | 

w^%?r ^[<n >R^1 XOY, YOX\ X'OY\ Y'OX 4$ WR I 

£)C^(4il7r.<i s t?4'»R ( Quadrant) W1 ! 

XOY sJ’R *Rt ^4? Rfe? 4 TSt? 1 '3n«'*r.*-t<l fRC4 win, w£t?\ 3 

SRI I C4|7Rf f5p^?| ^R17^<l fe^ -4^ ‘ :5 R^R FfWR r 4K4 I 



&& S<J 




y 



^*$, 1 2^ (Distance between two Points) 

toi PC.ViO'i) g(.v 2 , v : ) 3fsiwf TOf^a % fa«i i p s £> ^ ctoj* x- 

PM NS £W ^flfo I ^TRH p c«n^ gA/' ^ >3*R PR I 

y QiXjt 3 7 ) 

p ^f = OM = X, 

^ P = UP = y, 

£> ^s? = CW = x\ 3 C^ NQ = >\ 

.-. frar to» wtoi ’fit - 

PR = MN = ON-OM = x, -x, 

0/e = A r 2 - AT? = /V0 -MP = y 2 - y[ 


X‘ + 


o 



A/ 


Af 


♦ X 


^pnr<5, p<?p w<p# to* po r 

1 vsit w^nft ^ : 

PO 2 ~ PR 2 +QR 2 


^1 PO = ±VP^ 2 +C^ 


r 


•‘ p Q = ± V (* 2 - -*'i) : + (>’2 - >’1) 

.'. P f^xTO* Q 


PQ = px 2 - x,) : + (v, - v, ) 2 


(Tret? ^ WTO TO^IT^R 5 TO "STH ’rf^m ^! 

^ITTO (2 1^2 TO* P f^? ^ fTOCT 


^P = ^/(x, -x 2 ) : +(y, -y ; )" 


















: ■*>' ^(2, 0), 5(7, 0) <3 C’(3, 4) (Rf^fTXRTT ?(RT : 


Y 



* AB (c) = y(7- 2)~ + (0-0) : = V5’ =5 

5C wM («) = V(3 -7) 2 + (4 - 0 ) ; - = v76Tl6 = 4 V 2 *FF* 

<IT^ (M= y(3-2) 2 + (4-0) 2 = Vl 2 + 4 2 = Vl 7 

•'• t5j'0'srlI><J ^if^faT = AB + BC + AC ^SO<F 'fti'WK 7Rft 

~ (c + a +b) 

= (5 + 4v2 + yfl7 ) 

= 14- 77996 4<F$(£mj) 




Y' 

fei 


AB WMl = V( 2 — O) 2 + {3 (—1 j(-2? H 4? -/4 + 16=^20 = 2 V5 

CZ) = y (8 — 6)“ -f- (3 — 7)~ = v4 + 16 = \/20 — 2\fs I 


%£|<f><P | 












/. .43 CD ^ 

_ 

AD «M= ^(8-°C + (3- (-D ) 2 = V8 2 + 4 2 " = v'80 -4V5 
5C Rf^fr?RI = ^/{6-(-2)}V(7-3) 2 = x/8 2 + 4 2 = V80=4v5 4^1 

.-. 4D friRT = SC ^3 froft 

ftiRT RRH I 

^s^t® Wl RUT, ABCD ^rrsr^f^ <H W5W i 
BD <rc<foMf = - (-2)) 2 -f (3-3) : = vW+(0) 2 =V100 = 10 4 <!R>i 

X|*R. SD 2 ^ 100. 45 z = (2V5)~ = 20, AD' =(4^) =80 

AB 2 + AD 2 =20 + 80 = 100 
.-. 5D : = AB 2 + AD 2 

^«m?rn7Ri abc Z54D wr'f i 


(X) ^1 ^1 <R, ABCD 44# i 


$w | $ a « t £ l (RRt'S CT, (-3, - 3), (0, 0) « (3.3) f#a ^ ^ 


: 

A(- 3.-3), 5(0,0) * C(3,3) i .vv 


Mi 




jpj ^tR (RS4RRT t g^sr?t ^ W ^ I 45C 44# far*®? >a 


45, BC « 4C 44 Rs# '<13 i 


45 ^ ftfsfj 


= >/{0 - (-3)} 2 4- {0 - (-3)} 2 



VI8 = 3\- r 2 44^ 


BC 41^4 ^ = V(3 -0) 2 + (3 - O) 2 - Vi8 = 3V2 44^ 
4C = ^(3 + 3) : +(3 + 3) 2 = V72 =6\ r 2 44R 

C4*ff 4m, 45 + 5C = 3V2 + 3v'2 = 6V2 = 4C 
vss^fts,41^4 44f§ f 4fs[4 44R 1 

fiptj R;# 44^ ^f4^R 4^4 44?, 47^14 4T41 

C4TC4I f3F§®? #4 4«4 **4 ! 


y 














55 5 


(/') (2,3) 2 (4,6; (//) (-3,7) 2 (-7.3) 


(57) {a,b) ■s (5, a) 


(iv) (0.0) 2 (sinO.cosO) 



3 

, 2 




^ i 44# fsj^sr? ##7i WI3F7I 4(2,-4), 5(-4,4) 2 C(3,3) i ^ 33° 7^2 

(71, 4?^ >4 <j# ^sf%^ i 

^ 1 Ail, 5), 5(-l. 1) 2 0(2.1) 44# fe^csrn #434 i #4> 2 7(312 71 4Ti> 33# 

44^44# 13^2? I 

®v 


8 i 4(1.2), 5(-3,5) 2 c(5, - i) f#o34 4i<n #4 4>4t 414 4t 4T4ff 4 ri \ 


<? i 5j<hf<3**j C47F (-5,5) 2 (5, A') i4**j^ 3Tsrtj44of xx?j 4 - 33 54 ^ f4<# 353 < 

^ 1 CW'S 7i, 4(2,2), 5(-2,-2) 444 C(-2V3,2V3) 44# 3*441? feotsrx # 4 f^w 1 34 

*tf4#41 iT*if57fj ^7) «T43 #<# 4^4 1 

3 1 TNT 2 71, 4(-5.0), 5(5.0), 0(5,5) 2 D{ ~ 5,5) 44# 04 ^ 7^34 F!4f& 1 

b- 1 4(—2, -1), 5(5,4). 0(6,7) 44? /)(-!. 2) 4T4T 3#o Xf^>$# 4|4T3f4<f> 7! WT4 07.43 of 

#*f4 4RJ ! 

*> 1 ^(10.5), 5(7,6). C(-3, 5) f#j«7TT4 4I4T TFT# 5(3. -2) 44 44 Ct?71 f4<#4oT 2 TFT# 

44S47T *|44ot 1 

5o ! 5(.v, y) f^Ttj C4TF y -4744 44^ Q(}, 2) *[44> 4VR I 2(743 44 7T, 

v 2 - 4 y - 6x + 13 = 0. 


(Area of Triangles) 

^rTTTI f^# fejj f^j 4^ 444C44I4 24371 41 4471 4 1 ftp# f#J 7 F 44 < 444 ! 44 ! 744 4477 
4<# fe^3?W4 4i2¥f 44 i fe^TTTi# 4f^o7r 44° (443X077 f%rf X75 -344 1 4 f 2J?7?3 vsjtsra'l 
43# 773 4C44 41^174 7X^TT4 lil^As?3 4To4 ?.331 103714 414X4 fSf^S#< 7 7^3^ f034 3RXo 4^54 ^4 I 
4<# ^04^1 4TXT7TJ 7X4374 So^SX^ >j^fD 1305(73X3 f^o^ 4X4 $1!#W#X34 74-34-4 1034 44f3 7^3 
3C< i 379X3 245437 fV -557 (,*^41^<T 9 i#*Nl (<1T5STTf3 137113 7[5jfl) 44^ 41^4 ? > r,3l 3 







I RC^TRl fm^ ^Tff^ <TI ^5rf>R C^-l^py f^fol5 15 ‘ !> f^£ 

<f|pr<5 A-Ar 7Jt%fE5j (RSUW ^TST-S <L><T^y«f ! 'Sfsfa '5rfe<3 <?^3[5K fafcfl ift) I ^H't 

^ 7ifi\ r.^r^KRT<i ^sAra ^t#T^;s<7=Ti<! wtht ^it '<[ *ra ^5 ^ 

■^vrr^ ^r srn^s wrsr?5i -srf?!'S >n^5» c^are®f wsi ^ i .nt ^rtpn ^srrw *ra%3 

tarfsr 5! 4*^*5 1^*f?r 5^35 \ 

♦ 

*Nhfa i : 

C*raW*T^fiSW^jfl : iK3 ABC 15>n> fe^®t (R^TWI I /K-V,, v’i.), B(x 2 , vs) <* C {s 3 , y 3 ) 

f ^fD f%j} i£}<r’ ..15. SC Q CA fevfisSR t%*# 5T5 I W5j ^ c fl?ra ^Tf^K^I R^OSrt 

AB, BC 'S C'A 51^5 i^T I <7T5R : 

^5 j>“R V *ra i- = yU, - xA 2 -r (y, - vs) 2 


BC 


r 


'a *f&a- ytv, - as) - +( y 3 - vs)' 


. 1 C 5i^3 ^ 'b' m b= yj(x } - as )- + (y, - y-r 4*^ 

i*r f^sd^g #pfny *2,s’ *R3 

2, v = t 7 + 6 + c |«iMrsn - ^ %'ifj Wtbi ’tsiH] 


v 


vsfsJH .v — — < a -j- b s c ) 


X' 


o 

r 


-Mx„ >■,) 

A 
/ \ 

7 


L 


B (*> vs) C(v,, V,) 


* fea ii.5» 


d^tir s f^m i 

mm'i V HTs a,b,c 'fl? 3TT^TOT CWJ1RI fij^CWI C*‘3R*! f^TJ WS *rrf? l 

iaFQV ,45r ira ,45 ^ M) V.5C W Mf '«’ « CA ^ Mi ’/>’ ^ *ff<T^n ’2s’ 
A.45C n? wa^si *j${$ ~ a)(s ~ h)(s - c) ^ li<F^ | [^TI^r<P ^ 

^c*{ ^i e i R'65i wira; i fW'<k c«fW i! 

f^rc^ ^35f^5 "<rT5^R y?w? 5iM i 

7[q^$ : rspry?^ j^T c f?R5 f^ffeji ■ICVlCS, fe§ lj^T> ^Jt3J ^Cl|<l R<3i7II ll^ffR 

RC^iy i far^c^i rA? i 

i t A( 2,5), B{- 1,1) H5'< C(2,1) n?sf& fe^csr<i f^f5 i fis^s?f^T n^lt OT5r# fe 

1 <R »tf5 %s n 'Q 5T^<3 AcA?I RiRR CV3PF5I Rcfg ^ | ^©5# C^H f&H ^tTSr 

^5 H3 ^^P?3F R'Q 1 


: ■<iTt*r? fka fn©®# c^f^nwt = 








AB c= f(~l -2)' + (1 ~5) : - v9 + 16 = 5 jw* 


BC ^ Ml, a = v '(2 + l) ; + (! -!)■ = V9 + 0 = 3 ^ 


/> = V(--2) : + ft-5r = VO +16=4 ^ 

1 1 12 

a’ — --(a + h + c ) ~ — (5 + 3-f- 4) = •— ~ 6 

-» 1 -j 


1 


■'• = fs(s - a)(s - b)(s - c) 

= >J(if 6 - 3X6 - 3)(6 - 4) 

~ V 6 • I • 3 • 2 <[?f 

— 6 

^2 wrsrarT ^vrrs 41 fi? ■£1 

^^TT^TRfnxra >TT^R7IT ^(',•3?? £TXH 'WT 4TS 


AB 2 = 

-1 

X' = 

25 

£C : - 

■ a~ - 

= 3-' - 

9 

CA" = 

if -~ 

4 : = 

16 

/?C : 4 

CA 2 

-9 + 

! 6 

•. - I7V - 

BC 

■+■ c. 

A' 


.Y 


Y 


m 


-bcm 


4(2, 5) 


C(2 1) 


a 


o 


}’• 

f53 iiOo 


ft 


-Y 


•'• ABC ^(.<Pi^ fei«4g? ; 4g- 5r%^5? vs ZACB srsn^jfcj ; 

^ 1 -4( 2, -4). 5(-4,4) aai C(3.3) to^r^ 

** **■» * w,w ** <*»*•< WI .«*» ™ m« ~<m «w w* 

C*T«fT« ! ’ * " 


# %J | WXf. ^ 


‘ 5 TOT*lH : ABC v^T ^TT : 

r —--■■. . ■ — -__ ___ 

AB - c - -yj(-4 -2)- + 14 - (-4) | _ - V36 + 64 = VI00 = 10 -44^ 
BC - a = V?3 - (-4)) : + (3 - 4) : - v49+7 = v '50 = 5v 2 * 


4'^ 


r 


C4 - /? - v(2 - 3)" -f (-4 - 3r = v'i ■*■ 49 = V50 =5-v2 (U<p?s 


Y 



I 

I 

I 

>" 

fKfl ii.ii 






?i 


*®8 


s = —(a + b + c ) = — (10 + 5-\/2 +5-\/2) = — (10 + 10V2 =5 + 5^2 W 
2 2 2 

= yjs(s - a)(s - b)(s - c) 

= fo + 5V2X5 + 5V2 -10)(5 + 5V2)-5^2)(5 + 5V2 -5V2) ^ ^ 

= ^(5 + 5^2)(542' -5)-5-5 ^ 

- 5^(5v2 + 5)(5V2 -5) 

- 5yJ{5y[2) 2 -5 : = 5VMK25 = 5^25 ^ 

= 5-5-25 4<!^ 

2^ 1 C^I BC = CA = 5 V2 1 ^ i 

^JKra, ^j5 2 = io 2 - 100 

5C 2 + C/T = (5V2) 2 + (5V2) 2 = 50 -f 50 - 100 

ab 2 = bc 2 +ca 2 

.-. 4 f 5 faffs? 1 

. % 

sjsfK A/45C *PICT!% « *TSI%1* fefBf i 


^Pft^srt « ! "TCra W A(-2,Q), 5(5,0) ^ C(l. 4) 3 w>j<piu ■ 

i|<f® fa^ j fra C^g^Ff ^ 1 <iW ^' 9 CT %3 i 


X'- 


A(- 2, 0) 



B(5, 0) 


r 

fes : 



©tb^osl 


^VSC- 


: 1uqv^«?n?5l (f53J : (Tt’TOH ^31 : 

AB = c = <J(5 -(-2)) 2 + (0 - 0))" = V49 = 7 
BC -a - ^JJl~-5) 2 + (4- 0)' - v'l6 +16 = 4v2 
CA =b = -\j(~2 -l) 2 + (0- 4)" = +-16=5 

5 = -(a + /) + c) = ~(7 + 4V2+5) = --(12 + 4V2) = 6 + 2V2 <a^s 

2 2 2 

.'. CTOF*f = % js(s - a)(s - b)(s -c) 

~ + 2V2 )(6 + 2V2 - 7)(6 + 2V2) - 4^/2) )(6 + 2v2 - 5) <T*f 

= y[(6+2<j2)(2<j2 -1)(6-2V2 ){2yj2 +!) 

= \/(6 + 2V2X6 - 2V2 X 2v'2 + 1X2V2 -1) ?< i£]<R> 

= V m 2 ~(2yjT) 2 }{(2^[2) 2 -V- } = V28^7=14 

sfif^ 15 j^s? 1 to*! c^fwt c^rc^rr ^3 ^nsn^ ^ra 1 

ctof*t w toti ^ ^ ^ Trsrfw^ vs 

I^SRT^ fsFfSr 1 srfsj >C 4<1 '-‘II^IWj 3 'Cvsj<r>fi> fa^osr* f^sfrj 7^ 1 vsrj c toMCH T 

CTO'S fa* 4 )-^| W CTOF^f fa*# ^ TO 1 ^%?%5 4 ^ ^<3 
CTOW*PK3FW 3= IWf siTTO i 

4 CTO? CTO^r 4?^ ^3J ?T?aj? TO (^N*! WC^rt <?s<R ] 

***** > 1 sis %f wro , 4 ( 1 ,0), 5(0,1). c(-i, o) ^ d(o,-di 

^ to> w ^ ftfe* *n*fjssj ^<j cro^r f^fs 1 

: *n*fr ta fH’ffro? . 45 CD Fg tt felS c^toi tott i AB , 5C, CD 4?? A4 
l>£«' 3^3 T>f<lf 5 ?T^ i£l?^ ^C vS 5 D Fs^Sff 15 <! ?S‘f ! 

- -—o 

^ '45 ~c = y(l-0) 2 +(0-1) = ^2 4?^ 


y 

















BC -= a •= (0 h- 1) + (1 — 0)) ' '=■ V1' + r - = v2 

__-, /" "" 

4% ,4C^6 = ^'{1 + l) 2 +(0-0)" =V2 : = 2 444 



---4 


4m CD = c = V(-1 - 0) 2 + (0 -1) = V2 ^44 

4m D/I = y{0 - 1) 2 + (-1 - 0)~ = v2 444 
C4-41414m, AB = 5C = CD - DA = V2 444 


/, 44>fl> 4*f 4*1 444 i 


4*R. AB ? + BC 2 ~- (V2) 2 + (V2 ) : =2 + 2 
.-. ,4C 2 =.45 2 +5C 2 



^41^ 4«fn^5 i 


4 


.'. 3$^ ABCD 44 CW4= 2 x frnp? ABC.4& 044*1 i 

v£l^R fes? A BC 44 4f4%n, 2s - AB + 45 + BC = 2 + V2 + V2 - 2 + 2 V2 444 


.V = - (2 + 2v2 ) = 1 + v 2 

o 


444 [ 


%i+4 /I5C r 44 (,*+44 -«i =- ^'.s(,s - a)(s - b)(s - c) 


= V(I + V2)(1 + V2 - V'2)(1 + V2 - 2)0 + ,2 - 


---- V(V2 + 1) ■ 1(\ 2 - I) • 1 4*f 444 
= % /(V2) 2 -i 2 44 444 


- V 2 - ] 4^444 
= 1 4*1 444 

■. F5»<St04 ABCD 44 (.‘+-£44 =2x1 4*4 444 

= 2 4*1 444 ! 

"5JW : 4£*f4 41*44 244R4 4*1 474S ^Tt'S'41 414 i WITTS *£4 2441 \3 £f? '® c t 4443 

414 I l4xg C474TC4T F®mC®t4 (034*? 144% 441 414 41 - 


) 44 444 


■1^+44 41S41 


$41^4*1 3 I ^(-1,1), 5(2, - 1), C(3. 3) 44?. D(l, 6) 4141 *#S 4^# W 444 44 3%^ 4m 
'3 44 jfl? 4^*14 244T fr'f? 4>4 44? b'j^'SrfyTl (.**r-4<i 55 'i 1444 44 i 







3T3ft3 .vv -3*^X3 A BCD F$#Sr1l> G^3T73f ‘5731 : 

ABCD 33r^s?fi>3 

31s?, A B — a — \fy -f 2" — 3 4*^3 

m„ bc = b - \h 2 + 4 2 = Vi"? 

31s?, CD - rf = v'2 2 + 3 2 ’ - - v T3 43>3- 
31». /X-i - e — v 2 2 + 5 2 - v 29 43*<F 
3*4, A C -■ c ~ ^(3 + t)' 2 + (3 -1) 2 433 

= 44 2 --2 2 — v 20 43^ 
i\A.BC. 4 z.y -■• a + {)->- c ~ (\ 13 f -y i 7 -f- v20) 4*P3P 

= 3-6056 + 4-1231-1-4-472 
=12■2008 
=x> .v =- 6 •! 004 '4^4 

43 ™ 34 43^ 

= v6- 1004xlT4048x1 ■ 9773xT 62X3 34 43*3 


V 



X 


ii 


X8 


- 449 000 34 43^3 

- 7 34 433 


ZL4CD4 2i = 


■ c -rd t-j - ( y 20 + V1 3 + y 29> 433 
= (4-4721 + 3-6056 + 5-3852) 433> 
= 13- 4429 433 

•'. s = 6-7312 433 1 


.'. A A CD 43 733133 = v /s( v - e )(.v - c /)(.v - 1 ) 

= V 6 ■ 73 i 2 x 2 ■ 2591x3-1256 x 1 ■ 3460 34 4 ^ 

V63 ■ 9744 34 433 
-7-9983 *4 433 

•'• ABCD CWT3 CSlRFSf = (7 - 000 f 7 - 998) 34 433 

- 14 ■ 998 34 43^3 

= i 5 34 433 f 5TT?J) ; 

3^3T : A BCD 34 31 ^rs 31 3W^f33 3 f 333 C33F3f^ 33 , 4 ^ 3 ^ 1 

C3433 f3 c fc3 4 cTvsTS 3T333 

^31334 O I FT3^ f3-33 xm 33fOT 3(2, -3), B( 3, 0). C{0.1) 43 ? D(-l, - 
(a) C33T3 C3, ABCD 43tl! 333 1 

(6MC & £D 43'7331 fafa 33 43? ABCD 43^ 34'f%3[ mfe 33 ! 

> 

( C ) 15fo i s?CvC^I ^TT^HTT^I t^>il*p'«i fSjcfsf I 




) 


: ABCDvf&ffi feg : i] ^rrc-Ti : 






^3V 


{a) a,b,c,d WOT AB, BC, CD « DA AC = eBD = f. 

I 

a = yj( 3-2) 2 +(0 + 3) 2 = Vl 2 +3 2 = VlO 
b = -Jl o-3) 2 +(i-o) 2 ='V3 2 +1 : = VTo 

c - 0) 2 + (VT-V7 - V1 2 + 3^ - VTo w 

r 

«/ = V(2 + l) ! + (-3 + 2) 3 = V3’- +1 ! = v 10 W 

(7n^5 a = b = c - d = -M 
.-. A BCD w ^ i 


(/?) ?5cf / ic = e = -yj(0-2) 2 +0 + 3) 2 =V4+'l6=V20 

5D = / = V('l-3) 2+ (-2 : 0) 2 =V4 2 +2 2 = V20 W 


.-. cW OTs >4C = BD ^«k w 



= = 7u) + V5 I 

? 

.*. A/4£C 4<! C^S^T = ^j(a- - fl)(j - />)(* ” c) 

= vWio + VsxVTo + Vs - Vio)(VTo+Vs - vTox Vio +Vs - V20) ^ ^ 

= A /(VlO+V5)-V5'V5(VIoVV5) ?< 

= ^5 {(V 10 V - ( a/ 5 ) 2 } = vTTlO- 5) 


= VsV5 = 5 

.'. ABCD ‘TC’fa CWfI = 2x5 ^ = 10 ^ 











W : ABCD (W 1 (vTo ) 2 = 10 ^ 4 <R 5 | 

Gi^w^wra cwi t^fTf 

* 

* : ' a f)4R-*x*a tRICW C^3I¥5T : 

^ ^ ?ttwt ^ ww fstf? <rt[ 

m i is***ira CTWfprr ^%um ,s Nfa s ’i« fjm ^n?n *rRrcei« <j^sr<i c^ s w *\ ftcfa ^ ( <m*s 

^ ^ ^1 ^S<I ^1 »TT I t£|<I ^t?«f vsimt 4^f5 ^rfsrsT CWR fsjcfa 7 ^ 7 ^ ^ 

4<[? 'Srf^n? fec^Hl^ra ^T c&lc^WI^W \sf?^ i£)t ’Pshfooa W IJTW jf\ f 

^rrwr5 wi fat ^i ^tHi to i fas <033 ^rrsrsrt ?r g s srl 
OTI’f faus *nfa 4<R i fa TOifot'® C^aW5T <ITO> «fffo I ^ ^=17 

* l i> fa *l5if\ss RTWU 'S ^$rer?T C^UJ^f ftcfe C^fST Shl^lt TO RTWU ^jT*tfl 

wi ?7^rr: 


li'srerwww WW >ft<t^ e t ^5 : 

*^’ ^(- x i’J’i)i B(.\\, v 2 > C(.v ; , v~) fer^s? ABC fonfD %^f^[ 1 ftng 

A , 5 '3 C 1^3. ^fe?T #rSR f?^5 fc^s RnsrRRT 



C3W&5 ABCDF ^ C^gwf = t^SrC^ai ABC 4? (,wt*r-=i + Jlfaf^fsn^ ACDF 4<J CRSWf 

= ABF.F CTOiR + jarf*lfeill*l Wifl BCDE 4<! C^iW^f 

^35?n?. ^rmr nft, 

ABC 43 c^m = Wnfailiw^ ABEF 43 (7W*3 + BCDE 43 

-SlRfenW^S ACDF 43 CWTWf I' 

-■. t4^uw) ABC 43 (AE$m 1 


= -~ x (BE + AF) X EF + ~ X (CD + BE) x DE - ~ x (CD + AF) x DF 


1 


I 


? 0: + ,i’i )(.V, - .v, ) + - ( v, + r 2 )(.v 2 - .v ; ) - — (r- + \^ )(.v, - ,v 2 ) 





’Sct>\£<3 


i.8o 


— (.V| Vi + AS “t* A-r Vj “ AS V'| -“ASVj ^ A‘0*: " 


jA'i v. X\ 

XXX 

! V, Y\ IS 


X 




r 


i i 





- {.Yj VS + AS.1A + A*2.V) ^ AS Vj ■ AS IA ~" Y-IS - -Y| V;) 


^ ^i«¥i c^rcs .V] Vi -4 -a- ; v, + .v 3 v, w •s c r*?t.*ra 

71 ^«rr5p?» fa? c*ns -- .v 2 v, - ..v v v : - .vj > - 


i w<n? 

! 

V. 

AS 

\\ 

i 

X | 


i 

i 

A4 BC -S3 

1 

*wm 


i E 

1 


i 

1 

i 

j___ 


Ji 

\\ 

T * 

, ’ 3 

3’l 


j 

i 

i 


-<rr*n 'st^ps $'3x^4 c<t ^ f3 c fer<i c&us 

•3pp*n? ^iSts! fa-^fr® fw?> f^ii i 


‘ , \ 


,1 •> 


AS V 


v\ 


ts 


v- 


i 

\\ 


tej<H i I ..((::. 3), B(5. 6) C ( -1.4) ABC ■7*4 7 >* fa*fa i 

: ,4(2, 3), /?(:?. 6) ^<i? C{-1. 4) 3l%3 "4lT>T3 f*4c<*» (TJ'STTl ^'TT I 


i ? 


\ j[j C 33 ^tviRP^ “ — j 


2! 3 

I 


5 

6 


i 


. I 




I <J?| 


4 


3 ! 


- -- (13 - 1 - 20 - 3 -13 + 6 - 8 ) 36 43 ^ 

2 

--■- 1 (12) 36 d 
/ 

= 6 <f*f 



A’ 


^ I ^3# fe-5^13 foi# *2K ,1(1,3). B(5. 1) C(3. /■) * A.I/2C 33 (&3&e{ 4 3< 33*S 

5^1 ‘ r ' 33 7T§13i f3<# <P3 i 


: .4(1.3). 8(5. 1) 33'< (.’(3. r ) %3 fe»iH3 T <[S3 <4473 f33#» fWP ft??rFn <6t3 

^4sr?j<jvr| 

i ;i s 


’ 4?l 






A ! A 


r 


~> i 
■> i 






v3tt>vo<q #t^s 




= —(1 + 57' + 9 -15 - 3 - r) 4*f <44^ 

iH 

= ~ (4r - 8) = (2 r - 4) 4< 44*4> 


| (2/- - 4) | = (2r - 4) - ±4 
sSfsjJK 2 r = 0 47, 8 

r -=0 47, 4 
^54 : r- 0. 4 


CW1 

fta <4 y45C£) 6^ef I l>raf& #4 44T3K?7 /*{.*-,, >|), B(x ? , y,). C(.r 3 , y v ) 

W Z)(.r 4 , y 4 ) 44?, A<B,C,D & 4%4 4T$T4 f44?N 144* C44I ^47^ i 



b A BCD <34 C^hS4^ 

= fe^ST^U ABC <34 c^*p«i + fir§SFraRg ACD <34 C^3JXF«1 


I 

3 

■ r : 

3 

•II 

1 

*i 

3 

-v 4 3 

*7 

V) 

-^2 

>3 

3i 

4- - 
2 

V, 

*■ 1 

>3 

>'4 >i 


^ (-*|32 '^2.^3 -Vj.V| -43'I 3.?3’2 3 * 3 ) 

'^333 ^.l3’4 + -3)3l — 3»3| ~ ^433 “ 334 ) 

1 

- “332 + x 2 yjt <- x 4 y 4 + -r 4 y, - .4y ( - x x v 2 - .\ 4 y 3 - y v 4 ) 

1 | 'M *2 * V 3 V 4 ***t ! 


, '53T'©tf 





*8* 


l ABCD = 


i 


v, 


i *- 


x 2 X } 

y'z y$ y : 4 


x 4 A' 


Vi 


ABCDE (f53I : 5i.ibr)4?r ^(x,, V s ), fl(-V 2 ,V 2 ), 

C(.r,, v\), D(.y 4 . v 4 ) <5 £’(- y 5 - i>) ^ 'sn® *W«M #=t 'Effe?! <FfS7?I 1WP 35, ^ 

«ma^f ABCDE 43 (7*^33^ f^fSr .45C, ACD '« /1Z)£ 4? WW W3 I 
« ^sfTOai fN> ABCDE 43 cwfi 


1 

9 


-V, 


i ^ 


V\ 


A i A; 

Vo V 


a 4 X, 


-V, 


v\ 3 ; 4 


v< 


V. 


43>t^K3 C313RC31 53^0 St 3 %#P*pT5t33 JFti% WRf 313R*3 3«R«r$ f^cfg 


wf 3T3 


Y 



X 


fbU : ii.ib- 


: ^5i : bsS«^^U ' <l 0-45^1 f^ c fera ‘ 5> P*f%3 Tn^fWT W§5r « Wpf CW3 CW MC33 353 I 
! affs^fpEF 1 3>3 I 


vo 1 4 (\ 4 ), B{- 4,3), C(l,-2) 43 ° D{ 4,0) ABCD 4? 04 <m 

fspfa <R I 

7f5j1*j|51: f<i^>^^(',<j> 3feg 34T>T3 f33fPs fER3> |eR 3 b^-^Oig ABCD 4? (/+43 :< 3 

ill -4 1 4 ! 


ix« 


i <pf 433> 


4 


3 - 2 0 4 


= 1(3 + 8 + 0+16+16-3 + 8 - 0) 3^ 43RP 


i 


- ~ (48) = 24 3^ 43R> 

0 








* ii A(- 2,0), 5(5.01), C(l,4)4«rTOT A.45C 44 i 

(0 .45. 5C 44? C4 41^4 (fal 44? A ABC 44 farfan fa# 4F i 

(//) fooSrffa C^F5W fa# 44 i 

* I PlQjR? fiffSTTO ABC laRgCBRT fa# 44 : 

(0 ,4(2.3). 5(5.6) <£4? C(-l, 4); 

(u) ,4(5,2). 5(1.6) 44? C(-2. - 3) ; 

» 

« l OT^IT'Q C4. ,4(1,1), 5(4.4). C(4,8) 44? D(l.5) 44# Ffafe44 ffafaj l 

AC « 5D 4^4 fan fa# 44 i Fwffafifa c*R4F lar^cBRi F4 t<f far F*ff# #$ 
fa# 44 i 

8 i 4(-fl,0), 5(0, -a). C{a, 0) 44? 5>(0,«) *#faf# ABCD F?^#4 (WW 4^ ? 

<M mi-'S CT, (0,-1), (-2,3), (6,7) 44? (8,3) fafatfsff 44# fa447FF44 Ff4fa #4 I 
45#44 far 44? ^nrfaiF cfxj* p«i fa# 44 i 

fci fa# fap 44T34F 4(-2,1). 5(10,6) 44? C(a, - 6) i .45 = 5C a 44?FgT4T 
fa# 44 I 'a' 44 4TF4 FFTC4T C4 fapr ^tfa® ^4 44 C^SJTJ 5 ^ fa# 454 ! 

<U 4,5,C fa# f#x4 KFF> 4473^ A{a,a + \), 5(-6, - 3) 44? C(5,-l) ! 

T 

.45 44 fafr AC 44 fa#4 fa©«f 37F 'Ci 44 4^f4T ?TF 44? fap#4 (Ffatl fa# 44 I 

b- I fafa^ F^pFT5R34 fa# 44 W 44] : 

(0 (0,0), (-2, 4). (6,4). (4,1) ; 

(ii) (1,4), (-4, 3), (1,-2), (4,0) ; 

(Hi) (1,0), (-3, 3). (4, 3), (5,1) ; 



^88 




& i C P KT'3 CT, A( 2,-3), 5(3, -1), C(2,0), Z)(-l, 1) ^ £(-2,-1) CW*? 

1 1 <!< | 

>o i 4^ >1(3,4), 5(-4,2), C(6, -1) ^ D(p, 3) W ^ 

f^r' B ff^5 ^sraf^g i ABCD bf i^ cw fSr^r abc ^ fw ^ 5 ^ 

•STF fc'fa ^3 i 

8 (Gradient or slope of a Straight line) 

{Coordinate Geometry*) ^tm ^oiw’tfra T5W (Gradient or 

slope) W® # (/R^TR A'?!, WM^TTCI TjM C#^ TOTtR^n ! WF? ‘fra'f'f 4^ 

^ ®t 'illMM? ^ I r,<p|c»i| f^J f^I 

Fic^ra totc3*ih f^4ri ^ ^rtt*ra ?p? Iwi i 

^<r<r|^srt c<t>twi f^Ri-'S <n c^f c 5 ^ c^tf^p 
m\ ^pf^r® csT^fra 5 tt^* fe's 'iiiwiM ^?n i 

wrs^i oi*n<T ^ wn^<j aapatv <?R3 a^z. < 27 ^ tosrr 

(7T^ W.'lfa' 4 ! I 

ITt^T (Gradient or slope) 

ffeg i>.*& 4 AB fawM i c^*l# >1(2,3) « 5(6,7) ^ ft 5 *! fe 'Slfezra TOTC5 i 

fciRpTR/S X ALA'?, W^JR 5 ft O'M TO? 0 CW\ <t>L?L^ \ At OFT 6 ? 0 oj^fsi^ x - 
■uca? to?? >4.5 ' s *ff^srr c t sr?n?§ a? ,5 i1%sn^f i ftro wfftrfer® AB 

um ( Gradient) m *?ftTO ^ *flft*- Y 

v nftrot 7-3 4 

Iff = -- —- =: — 

x ^TTO<? 6-2 4 

.-. >15 (m ) = 1 . 



2r 


r 

fD'XI v > . 









48<? 


wt<m, ab w a(x^ , v,) « S(x,, >•,) fa^ f*rar a>ta 4<j m 


(m ) 


ca> ojmi 



araiftara re. can^a *ra*raw atat x %a>a *nc*f ^13 caaa 9 « um m ^a src*n ap°*f¥ 

^Gfl, m = tan 9 

ffcu ii.iS) 4 .45 ca*tH era >ra*l Grata W\ m = 1 tsjcK tan0 = 1 
at, 0 = 45° (4a^ ^GfrM) i 

®ht^<i«r >> i fat^a ftpff 5 r® la-^a TSRrt ^ta^a^ira upa ftefa a*a ; 

(а) .4(2,3) 4<t°v 5(3,6) 

(б) .4'(2,1) ^ 5'(-l, 4) 

’’ratat 5 ? : 


/x , 'r—mt rise 'S^T 6-3 3 _ 

(a) AB ca^FM = = _. _~ = ~ = 3 


(b) A'B' Grata m = 


run ff$t 3-2 I 


4-1 


?m - 1 - 2 -3 


- -1 



x 


Wtfa : OT*rr TO, AB Grata TJT^T ( Gradient) aat^ 4<S° s ca>H nasfi* 

i arrara, ^a^ feat cata ^ *rfwta ct a'b' caara fm a-ar^ia ^ can't ^af& 

^Wl«f I 


^mi, tacat^ wifttwt caGt> arraat arprca arfa cn, fm aca caat atat x -w?m 

a*nwa fnraa area cann w?r c f ^a* Fta atm^a* ac^ caat arat x -^ra aap^ fro mn 
^‘4*1 (^14 3^1 can't i 

cann ‘^j ^aat ^ Fpa ft ^ca ^©t far^r^ §mwta amtnj arran a^at : 











fofflgK * I 4, 5 RRX C f®Rfi> f^R RRK5RR (2, 2), (5, 2) RRX (2, 7) i RRR^% ^ 
.45 <3 4C CR - *!! RT¥R RR i R^R 3RR 45 ® 4C CRRfR w\ fR^R RRT I y 


RRTRtR : RW% WT 45 <3 AC CR^ W R^RT RT^TT : 
f^R CRIR CRRT RTR CR, 45 CR*TT x RRT®RFR RR? 
4C CRRT y -RR7RR W?R I 45 ^rf?¥M, 

m = ^ - 2 ~ 2 _ 0 - 


.V, 


- = () 


A C CRRTR TRR m — 


trST 5-2 3 

v-, - V: 


RTRT TR«fR Wf W R[, RRR4 


x, - .V. 

.v = x =2 RR? x -x =0 



1 

i 

4 

' C’l2. 7} 


■.■"! 

.4(2. 

2t 5(5. 2) 

0 

i 

f 



X 


r 

%? ■ ii.jy 


Tift y = v ^R ®T7T CR^RTR T7R tRcfll R>RT RTR RT CRRlfi; y -qw<! RRT®RTR "5R 

* I 2 

RTRIRR® CRRTRT RRRTRRT 4(x,, y,) « 5(x : , y,) f^X foa ^feFR R^RTTR 

, V, ~ V, 

TjT®T, m - ' - ■ — -— 


X, - X 


^ Vi 

RT, m — -— 


V, 


RlR x, R X, RR 


X, - X, 


R# : RfR x. = X-, RR, CRRTl^ y -*fWR RRTSRTR x -RR^R 'S'RR RR RR ; 'Ht RR>R RR 

CRRT RRlRR Rf RT®! CRRT RRTRR tf^f R^R RR I 1RR RRTI'Q R^R RR I 


WRT : ffcat R 45 CR’HR OTRRtRT CRRfS RJ?K y = 2 RRX 4C CRRR '7PTRRM fR^fC 
^Sr x = 2 45 RRRIRRTR R^RRTR y = 2 RR° 4 C RRRTRRTR 

tjjRt$R<t O I 4(—3, 2) RR° 5(3, - 2) f^R fRTR RTl^Wlft CRRTR TRR f^iR R^R 


>© 


RRtRtR : 45 CRRTR Ff®T m ^SR, 

Vn - y, 2 -(-2) 4 


/« = 


X') X [ 


37 


•f^T -3-3 ”-6 _ 
TRR RTcft^i ^^RtR CRRtf^ x -' S 77RR RRT^TR 5 
fRCRR RT7.R ^TCRRR RRRT^ I 




-% 


^ft^ c f 8 l 4(1,-1). 5(2,2) RR? C(4,/) fRRj f®R^ 
R5|7^R RRR / RR RTR R^S ? 



X 


Y' 
fb”^ : 








^88 


: A . B 'Q c AB 'Q BC um 44^ i 



fea : ^.*•> 

^TO*t <t l A(t,3t), 5(r,2/). C(/-2,/) D(l, 1) f^ i ,45 CD 

C?ffl WMR t 43 ^ 3>3 I 


^ ^ , 

: AB c< 5 *rra m m = —— ^ —— = -“-- 

r-/ /(/-l) !-/ 

„„ ^ , 1 -1 1 t 

CD ( 3*43 tst®t m , =-- =-. 

‘ 1 - / + 2 3 -1 

AB q CD C 3 *fl 45 '<3 CD c?tct?i ui®r ?wi 3 ^IK m = 

1 '. 

1-/ 3 -/ 

<n, d-/) : = -{3-/) 

31 , 1 - 2 / + / : = -3 + / 

31, r - 3/ + 4 = 0 
31 . / = -l 43 t 2 


2T53R t 43 -1,2 




i> i sff^ <^43 .4 '3 b %j«nfl ^ra^wsnn urn 33 

( 3 ) .4(5, - 2) 43* 5(2,1) 

( 3 ) .4(3,5) 43 * B(- 1,-1) 

(3) .4(/, /) 43? 5(r. n 

( 3 ) .4(7, / + I) 43 * 5(3/,5/ f 1) 





k 8 \r 


* I A(t, 1), 5(2,4) 4RK C( 1, t) 

oi (FFfl'G CT, .4(0, -3), 5(4, -2) C(16,1) *i4ttr«t ] 

8 ! 4(1,-1), B(t, 2) ^ C{t 2 J + 3) t <*& 4S14T STB ft*fa i 

<? i 4(3,3/;) ^ 5(4, p 2 +1) 0 m w\ - \ ^ P mmm i 

r . 1 1 

\5j i £Tsmt4^CT, ,4(tf,0), 5(0,/)) 44*. C(l, 1) - + --=l^?n 

a b 

<\ l ,4(a. /)), B(b, a) 44 *. cf —, - *TSTC44 ~50\ aW®* m 0. a + b = 0. 

\a b 

tjfg, ?(<WW41 ’ L' f^ .4(3.4) ^4? 5(5,7) f*ft4 4R4 i ft>3 4 

0 * r# i 


(i) 


7-4 3 

ab *ra®rar*n3 m m , =-= - 

5-3 2 

<1#. P(x, V') 5 4<1 4^ f^i ! >©kt*i AP TJM 

v-4 


m , = 


x - 3 


( 2 ) 


AP 'Q AB w*)1 ^‘G^rra ^TSTR l 


m, 

= m : 


*1, 

3 v-4 

✓ 

2 ~~ A-3 

[(1) « (2) 

4t, 

3a - 9 = 2 v - 8 


41, 

2v-8 = 3x-9 



2 v = 3 a -1 



3 1 

v- -x —. 

2 2 

.(3) 


^KTfl, PB C4414 W w, «H3 


7 - v 

m i - -—— 


(4) 


X' 


■’ 5 - X 

.45 4<J* PB C44H 0 m [(1) 'S (4) *f1^1 


y 


A 

i ^ 


/ 5(5, 


/ n*> y) 


/A( 3, 4) 

/...... _l 

o 

/ 

/ 

• 

r 


r 

fo3 : ii.*8 


m , - m 


^1, 


3 7 - v 


2 5 - a 


[(1) 'Q (4) 9 fl?] 







Sc&voj] 




^T, 15-3.v = 14-2 v 

^1. 2 v + 15 - 3 a + 14 

2 v - 3 a - [ 

^ 3 1 

v = a —-.(5) 

7 2 v ’ 

(3) * (5) i (3) <n (5) -$m >t<]^K<3 ^n l ^ 

*^^*1 i ^ w c*r*n TR3 ?r?twi (3) (5) , v v 

>)<l<nr,<isr[ frw-f ^ l <JcTf TTfTj * 4<r?, y >PT ?!Tra >l<MC<l *rf 

! ’fsffa? 6 ) (3) ^f (5) fo’pF?;^ aRspf W$\ IJBJ- 


3 

y = -.v-l . (3) *n (5) 



v - 4 

J 


**T 

V — / 

3 


-- 


orsRi 




-V — 3 

~2 


A* “ 5 

o 

^r<K 

v-4 

_ 7-4 

*sm 

V -7 

I 

-4 

1 

4^ 

x - 3 

r<9 

1 

<T) 

1 

A - 5 

5-3 


v - 4 

= m 

oj<iR7 

.V - 7 

- m 


A- - 3 



A - 5 



5 fl*fra c t'»K^ ^TI ^rra. faf42 f^i /I(a,, y,) ^<5? Z?(a~, vs ) C^IWI >if|5iW5lH <5^ 

o\<[^ ^n, oT^c®i uh 


V, - V\ 

rise 


'S^T 

m - ---—■— 




A -y A ] 

_ run _ 


ijS\ 


^7? >l<l«1Lf|% ^ 3 ]C'S^)*J 37^— 


y - )i 

X - A, 


m 



V - \\ 

1 --•- = m 

x-\\ 


^0l<ji<jct (g) «n^_ 


.( 6 ) 

(7) 


v - y, - m (a - a, ).(8) 

>T?t4<H (7) ^ mt, 

v->S = m ( a - a,) .(9) 


•’• (8)^v (9) ^.C'o ^r^rai ^rt© <> nf3 ttm m ftftfs f%^j 

(a ; ,.V| ) ^ (x 2 ,y 2 ) fa«j C3*rrf&<i >i^)<y<iq (8) *wf (9) Wf facfa 


'St 5 ^ >i^l<ii<] c f (6) ^3 (7) 37a» wfsrar *n$- 


■V - .V, A - AS 


, ^ 5 \a<T 












Wo 


(10) ?®rt ^ 

v5F%3PSI 9RT7!5f *£i?5 <J>tG x S^ilij ■ 5 1*l]<I 1 3 c t 


V^l 


y ~ vi „ vj - v 2 




-V - X 


X, - X 


y - yi = ^2 - v ’i 

X - X 2 X 2 - *1 


(ID 


C*n^>, m 


V| “ V 2 


>’2 ">’l 


X j ~ X 2 X *> A 


^rwr wit w to *raro*n<i m « 

7#^? gf 3f^c©tt <jto *ro I 

(gm^c f > | ^(3, 4 ) ^ 5(6, 7) wmtft <3*TT3 ^3 i 


TTOTCH : ,45 <3^ Trm m - 


_ 7 - 4 _ 3_ 1 

t^~ 6 - 3~3 


> ,_4 = 1 (x- 3 ) 

>’ - 4 = x - 3 
^ 1 , v = X + 1 
>r2)^<[cf (C)} <5]<^f<5 '^7^ /15 <3^ 5 T§t 5 R( c f 

V - 7 = l(x - 6 ) 


>’ - v, = mix - x,) 


( 8 ) 


^ 1 , v = x + I 

I 

(li) ^itoto ab cmra * 1^**1 

v -4 4-7 


v - y 2 = m(x - x,) 


•( 9 ) 


x -3 3-6 

v -4 -3 

*1, 


= 1 


x-3 -3 

^f, v - 4 = x - 3 

<n, v = x+1 

: 3 jaj ( 8 )^T ( 9 ) <n ( 11 ) crorwilt) <ij<ir 1 <i to C 5 ^Ri 7 #^r e t w 

znn i f*wrfl’t c i <> hto i 

§Pft^a c t * i ® m 3 w c<j^ (-2,-3) fcrriJt i c^^rrl^ fafa ^ > 

TRjJfR : C'f'QUt ’51TC5, FFT m = 3 

(X[, v,) = (—2.-3) 

.*. C 3 ‘sfi 1 l >3 > 1 ?!^^, 

(V-V|) = /n(x-x,) 

*n, y-(-3) = 3{x -(-2)} 

♦ 

<Tt, y + 3-~3(x + 2) 

^t, v = 3x + 3 










'S l y = 3.r + 3 fxf^r% P(t , 4) fax fxra ^if^api i P fx^p xHl^ fx«fa 

XR l tXXrfl> x y , 'X' J fC < i > XXT3FW A 'S B fXRpS (XX i A <3 B R*p XRT® fx'ftj XR i 


XXtXfX : P(t ,4) R^fD y = 3x + 3 CXXTX «XX 'SRf^s P fx*p XW^ CXXR XsNtf«tC$ f^ 
(satisfy) <mc<i i 

4 = 34 + 3 


XT, 3/ = 4 - 3 




l 

3 


r (l > 

.*. P f^pXPTW P{t, 4)=P -. 4 I. 

v3 y 

y = 3x + 3 CXXlffr x A (XX x>ra i xxssft a %p cxx)t> XT v 0 [cxc^g 


V&IC^M RhjOs y 4X XH *JXJ ij 
/. 0 - 3x + 3 
XT, JT = —i. 

.'. A (-1,0). 

xttxtx, y = 3jc + 3 vww B xx xrtx 

B fx^p ^5f XT x XtXTS o i [OTG5$ y ^RT XX*I fx^ps 

X 4X XtX X*ff] 

•'. y — 3 ■ 0 + 3 
XI, y-3 

.’. B t^ppx™ (0,3) 

4XX 4ll's% AB CXXtl^ -qfa | 


Y 



fta; :>>+<? 


AB CXXtlT> xTO (—1,0) fi“XW) 4X?. y W? (0,3) fx*3pi> <XX XPTX l ^j<K x 4X XR XXx 
- 1 ^XX y — 3x + 3 CXX# x WWU$ (XX X'CXX l 'aJKK y 4X XR XXX 3 v®XX CXXTll> y ~^ l &7.<£ (XX 

** m' 

<PMX ! X^f° C^XllTJ?) x XX^ — 1 ^Xy y X*+ 3 i 


kgR<J» XX (Non Vertical) 4XX PffitXXTX XtXTXX ^iffaxXCX* sR^Rf XRT XX i 

y - mx + c 

4XTCX m C?XfH5<t FIX <4X5, c, y XP'Rt I m > 0 4X?. c > 0 4? 'SRJ CXXlf5 fTCX 

CXXTRT^XTT l 

xnxrx y *mm*\ x<t^, x^m *wxxtx xixtxx xftxsxx x = a \ fxaj 

4<tX'»!c<i X XXMXFf ^5,, y 'QXX «T^XtX XTXfXX y = b 

sTX 5 ^! 'c' (fl? XtX *^XTXT^ XGXTX y = mx + c CXXtt^ y ^JXfXP fxw c p? 

I m ^3X XR sRlXJXs = tan0 > 0) ^'a¥TX y = mx + c CXXT XtXt l 

'a 'Q 'b' XIX SRIXPI 5 ^'G¥ix x - a CXXtl^ y WR ^5R fpR^ y-b CXXft^ x 


CXXTRt^X^ I 





5 CD 'S si 




'a\'b' « V 43 3317513 3 tR 3 C 3 RT 3 < 3 NT©OT 1 * R 3 ?R f^S OTtoTt toTl 



%3J : f^S : ".^3 *53 : 


to V3 43* ^*Rto om^Tf^Tf C3C3 to3l to to? 3to to t- = 0 to V = tnx 

rato (o, 0) to to, a = 0 to C3to v ^ 43 ?, b = 0 to C3to , Y ^ 1 to 5i.s> 

^<11° X WOT 3^333 V = 0 

43® v to33 ^333 x = 0 

♦* 


®wr?3®f 8 I y - 2x + 3 = 0 C33T3 UR *6 y Cto 3 ^ 1 

7f5It3T3 : y - 2x + 3 = 0 
3f. v -2.x-3 1 v - mx + c to33] 

UR m = 2 

y to33 CW333R c = -3 

433 C3to x 4 v TO A « 5 R'^t'o CW3 33R 3 

f 3 3 3 

A —, 0 [x 3T3 v = 0 3to x = — 

V 2 J 

B toptot^ (0,-3) ! V to? x = 0 3to (v = -3) ] 
3to%i wr C3to 4to Rtoi tor i 


47R R3!'3 


2 


Y 



a I A(-l 3) 43* 5(5,15) fto^ra 3*C3I3 C33T 
x <3 y 4*iK4 33TOT P <3 Q Cf3 to ! PQ (3313 

?#333 fto 33 43* PQ 43 (Ml fto 33 I 


y •> qj 1 ^ |^) 

7Rt3t3 : AB C3R3 3?t333 ^ = ~ ~ . “ .. = —--- = 2 

x +1 -1-5 -6 

31, v - 3 = 2x + 2 
31 , y = 2x + 5 


( 1 ) 






$.<tV 



^ fei : ii.'SO 

—— 

2 


'51^)5# ii-8 

b I S$fJS£«Tf =T^ : 

i f^r ^rmi ^ 


ii v - 2x + 5 = 0 um 2 

iii 3x + 5y - 0 (^nf& 

fkw C^T*^ >!$<£ ? 


i 

*f. ii 'G iii 

’f. i « iii 

*r. i. ii s iii 

{s(s-a) (s-b) (s-c)}- -4 

s ^rar cwm- 


*t. C^ZTSp^T 

*i. %57^f<j wfMrrr 

A 

3 

> 

y. ^^5?? T 5fSf‘tf?rfa 


c 

?5. 12 ^ 4^5 

*. 15 ?<f 

*1. 6 

60 





©tfcVAd 


$.<tS 


8 


A{ 1,1) 5(3,-3) 

AB C?r*rnn>m 

2 

«t. 0 

x — 2y — 10 = 0 2x + y - 3 = 

“2 
*(. -2 



a 


*r. 


1 


y/v 

^ i y — — +2 2x — 1 Oy + 20 = 0 3 ^<J^ c f 1 ?s 
2 

?S. <3W TO 

*t. gww 

Hi y = x -- 3 y = - x + 3 ^ 

( 0 , 0 ) 

«. (3,0) 

TOTS 'srlSTO mv9: 

x = 1, y = 1 

V I C<Kmj X ^PTO* CT CSF TO <£& 

(0, 1) < (1, 0) 

*t. (0,0) V. (1,1) 

& I C^srp^ ftsf3 TO *3? WW 

1 


*1. GW fotfa to 
* i. c?prtw ‘ ! i<i'~ i i^cwsHl 

*. (0,3) 

(-3,3) 


-1- tfftRp 
2 


*o 


% 1 4<J><I5 

5f. 2 ^f. 4 

f^fs ^ Trr (2, -1) %x fro ^rm w ^ w\ 2 


i > I froi 'ojhi^t'a »i<i«iw r *IBr 3 T§t^? c f i 

(a) A{\, 5), 5(2, 4) 

(b) 4(3,0), 5(0,-3) 

(c) A(a , o), B(2a, 3a) 

^ i facers 5 WTO^ *tffa? c l l^rr i 

(a) UH 3 W y - 5 
(A) FR - 3 W y C5Pf^ - 5 
(c) FM 3 <£RfS. y 5 
(J) ~m - 3 y 5 


^TOHS? F!TO*fl 3T5JTO M'S i 

[4$ c^ipi ■5ITWI F1®1 C<TW1 *!W V -StTOT CS'tWRf 'SRJ C3*ft TO3] 





z.<te 


i« l fagre CSSR^ x W « y w CS*R MjF© CSS TO Ms SR | 'STS'SS 4tss flf«fte i 

(a) y = 3x - 3 

(A) 2 v = 5x + 6 

(c) 3.r - 2 v - 4 = 0 

>8 i (A-, 0) f^prrfr « a uhfaffiB sstosts sftsRS a ^s Ms sr i sts css# ( 5 ,6) 
Mjsrf) ^3 to A 4S sr Ms sr i 

iff i (A : , 2A) Mj'fM w - r*tM# cssts ^ fs'fs sr i s# css# (-2,1) Ms 

A 

TO, TO A 4S SSTSJ 'SR Ms SR l 

i iis# cssr ^(-2,3) M* Ms sts srs w\ ^ \ crisis css# sfs (3, A) fs^ Ms sis to 
A '•SS SR S 5 ^ ? 

i*i I 3 FRfsf# 4S# CSSt A(- 1. 6) MjMs STS 4S?, x «PTO 5 C^r TO l A MjSTft 

srt ijs# CSST x WSK$ C( 2, 0) fs**jOs C5S S>CS i 
{a) AB 'Q AC CS^flS SsflSRS Mfs SR i 
(a) A.4 BC 4S </*M*W Ms SR i 

ibr I CAST'S CS, y - 2a- + 4 = 0 4SS, 3 v = 6x + 10 CSStSS SS^IS CSS TO ST ! CSSIWS Mr TO 
STTSTT SR CSR sflSRS *J#S SSfSR Sit; I 

i y = x + 5, y = -\ + 5 4S?. y = 2 sftSR^ M# 4S# Qj^c«rS M# Sl^ MMt S^CS 1 

fi3’|><5#S 1M '5flS s c9S° ?pci Ms SR i 

*o t y = 3x + 4 >flSv 3x + y = 10 CSSTTOS C^sMjS ^Rt^ fs4s SR I CSSTSCSS Ml 4tS> 4S?, 
x*P* SSTO SM %®r®R C’^SSR Ms SR I 

i 3SR SR CS, 2 v - x = 2, v’ + x = 7 v = 2x - 5 CSST M# SsM*j (ConcuiTent) spiffs 

i£i^ M 5 Ms stMirt s^cs i 

** I v = .y + 3, v = X - 3, v = -Y + 3 4S? v = -X - 3 4S# S^CSR RS# ST^ MM TO l 

t^-^SffD ^irs 'SSv c^ss^ M# ^isifMs fs'fs sr i 

*'5 1 R'SST WC^, 

3.\ + 2y = 6 

S. 2fR3 CSS# ^SSW CS CS f^p C^r TO vfff Ms SR l 

s. ^mcss R 5 .TRS SiSSTS fs c fs ^S -4S?. CSS# 'SPSJTOS STCS CS TO 

WW Ms SR I 

S. ^Si^ss '5S° CSS#CS> STS fscsbsi "TO ^S 'SSS 5 'SS^ ^W'oiRf# sssg ^sfs ^Sl 
S.C®TT STS %S ^rMjS t SSSg#S SS5J TOTS CRR^=T >5Sv ^RS^S fs«fs SR I 
^.8 1 cs«S! <5^, A (1,4a) ^s? B (5, a 2 -1) fs^’nft cssrs ui®T = -1 
ss. cssf<3 cs, a ^s sr srsr? 1 

S. a ^S SRSCSS ^5RI CS Mj SI^Sl STS, SS 4ST P, Q, R « S, PQRS-'SS C^ 3 TSS 
fs'fs SR I 

S. iq^S# STST¥fss> St RTSSS? >s\ STf’ITCS CTOTS STO$ ^FS^ STfSTf SR l 



w®%rc»t? 


wiwf cwr? ?rf*t 4 ?? 4 ? «?? szm ntftff?* arfe?!? srorffi f*rwf| i ffrs c^n? ?rf*i ?t?r 
?T41/?t Cr#*? #<R>7? RR4 <FR 2 ^ ?fRI ?s?n ?!? ?T i ^ ?TRRR? Cat? ?Tf*!? ^Al SfCSTTSR 3? I 
4t ^?JTe? WM Cat? <flf*f R^Mef ^TR^TT^RT W I 

^*m c*fe? f*m$fm- 

> C^iRt? ?Tf*t '« Cat? ?#i ?4 i: n R?C? ! 

^ c^n? ?rf*f <3 c*t?i <nf»( states? >iR!?,?! < 01 ^ 4?ca « 1 
^ ?RR Cat?!. f??fta Cat?! S WgH Cat? ?H'<m 4?Ca *n?TC? i 
y CatCM C^rm 5 C?mtf?f? ?T!?TI WCa *fT?C? I 

^ cate?? ftnrw <m^m <Rfes *fi?c? 

> CatC?<l CWf? ®f4a?> <3 ??-? Cat? ?TNTT 4?Ci ?l?TC? ! 
r CatC?? C^®Tf? tSl^fa? 5 a ?*3^1?f? "^TT^ni ??Ca ?T?C? I 

^ Cate?? Rt5IC?J ftfej) Wlfaf®4 wra ?R?F ??Ca *?T?FC? I 

SO ! C^Tt? ?tf*t « Cat? ?tf*f 

fcRf*R ft?e? £ff? wwfl ?f? ?f?RR;‘ 5 l? efwrsR i 5 CT.f?.. 3 12 ^r. 5 t^T?, 6° C 

taiff? ?sirg^R ?§? twt, ?vic?? ?1wi, tr?q? *fcR, wfnac?? *tf?sn c i s ainsrrar? *rf?*ri*t 
c?t?tkri 3 ? i 4R? *t%srren? ®rt C4?4 44 ?^ <mw$ fc? i rrt? ?f*r 4m ■?? 

4?# emm 44fm*| c<ye4 ?mm ?m? stmR 4 R <3 m? 5 fm c*i*r, ai^f » at? fafa 

4?Ca C’lW 34R fHt ??4f? C*Tf4l^? ^tf%? fW4 ft? *!%? ?f^4 f?4 Rf WRT *143 C44 

Cm?45 4a?_? al ^#4afC? faf? 4g? R? I 

c? ?rf*t C44? 444?$, <# 4 ^ m?r c?r?rnRt m?. c^m? ?t m fRfR4 ?rtf*t <fh 

I CR], a?. WfTTa?. gff, al^RW fajlfw 51Ca(C4? C^TI? ?fff I 
C? ?#fC4 S}?sT*f 4?T? ^R? ifl? ^RT't « f?4 SaC?? -2RRRR ^9, '4C4 Cat? ?1 ?ff*f 

?^n l R?4, C? 9 !, ?P?. «^SR, ?®r ^®nfw £fCaTC4f Cat? ?nf*f I 

I C^t? ?t1% C?ffv*t 

C4TC?t c?tr?c*r? 44 £fl^e4 Rtf?r?-^ (initial point) 4?$. R*?? 2fMC4 (terminal point) 

toe? fc-IVa 4?c? f 1 c??"fs Jt 'iC4 4 <p1^ 1r 4 t^cf*!? 5 c??t (directed line segment) ?41 ?? i C4HRT 

f?4 fsrpf*!? 5 C??l^C*t? Rtf? tf*X A 4?? B ?C? 4“ f^4 1%R»(4 C??R*fC4 AB ?T?i ^fFa ?R! 



Sc&'sa 




^ i ft? 5 ftcw*ft C??R*f x?>fi> Cat? ?Ttf*f, ?T? ’tftsrf? xj 1 C??T??*t? (ftftj (| AB \ ?T ^TvW 9 ! AB 

wr?i ^fta) x??. wlw a ftr*[ w* AB c??* ??r?? B fftjftft*f??ft ft?> i 

wc^iwf '.*§<1 ?rftR?> x?# ft?> ftft*f?5 c?^?*! ^ 2f?rf*t ?s?n c? 1 ?!?? c?-srt?*if5^ 
?fftft? ‘?ft?f c f X?? C?*TK*ift? ?Tfftf?^ ^s orggffttj ftnft*f?qf} ft?> sR-g cat? ?lf i f? ft?> i 
^Tt. Ca3<1 ?lf*T G l^- ftR*!? 5 C??!?^ Rirftft ?l? e fi I ft? 5 Rift*!??? 5 67j|ftft?i Cat? ?7R<: ^Cfp? ?>?[ 
3? i RR7R? *P73'^! X?vt aftfts CatC?? STWJ %IT<r^ 3TRC? i 

^t?? 5 C^fT 0 C?RR Cat? (ft? 5 ftft*!? 5 C??!? 1 ? ) C? apft? 7[?sTC?*I7? ?Tc*if??*f?, X?? 5 if cat??? %fT?FP 

c? 1 ^ <r sfl?? 5 (support) ?=Tf ?? 

>105 ";><1 x?>iu Cat?^? 4 x?>ft apsp? ft?? yfta ?R[ ^?; 


AB = u fti, AB ftft?*i c?R c?f?n R? c?, cat?ft? Rftft?; A g B, u ftRR 

Ca?? C?RRf ^ *ff<3?[ R? R ! 


; ? 5 R?: i I CaRt? ?tfe ?Ca IpT RTR wftr? 3 ft. ft. tjc? af?fta i ?fft ^Ca ct?5 CRa ^<!> ?®fr ??? 

I efNCSf CaRf? ?faC??| Ws? 

i \ 2pi gfi>? ?? Rftcacsi 20 ftft5 <nfe xc? xirrs caRi? ?ftc?? ?>a? 


u 


B 


V 


I Case?? ?Wt, ft*ffft Cat? 

??H Cat? O Xftl> Cat? u -C? 5 R?? X?>ft Cat? V -XI? RSR ?R ^?. Tjftf 

(i) |uj = |v| (u xi? (Mi rstr y x]? ftft) A ^ 

(ii) u -xi? ?i??\ v -x? r??? 5 ? rr R%ri or??f rshwir ri. c 44 * D 

(iii) u -xi? ft ?5 y-Xi? ?r,» xi^^t i ?wf? xi^ c? ftnrsr^T^rf ottj ^57 

w;srft c??n m ■■ 

O) u = v 

(^) U = V V = u 

(o) u = y X|?» V y = w u - w 

U -xi? *1|<1<P x?^ y -X? ?f??> ?T Jilt'S<l'Ff ^f, ?JR?f ?=T? c? u x?° v 

?^il'ai<;P ? f c^s? I 

S^?T S (TR^TRf ft*jf C«JW C?WRR CWC?? ?RR <R? X?# C«t? &R ?t? i 

ft^i P x??. o»l? u rg?7 cjrwr, ?nwf p f?^ ft?? u x? *n?c?>? <r? x?^ft 

^Af. *???? P ft-*j u x? ft?^ ??f?? (u) x? ??t? ?»c? PQ c??f?^i 1 


PQ = u ?? 1 

Cat? : V C? 5 U -X? f??fft Cat? ?=?f ^?, ?ft 
(i)|V:=|u| 


W^Vi-vc, bxy-z><\ 







(ii) v -4 <j w, u -to toto TO? Rf towto ^ i 

(iii) v -to fro> u -to Biro TO i 

v u to •'/»§<! to, u $/.< v to froft^ cs^?t i ^isro c^r*^ c<ro r ' *rr?5 c*i. 

.<R° \V £1C^(C4 u TO fTO?W CTOt?C» ~ U TO 1 


u = AB TOf - u = BA 

i^.8 i C'sSc-Sf) (?ft*t 'Q Bw! 5 ! 
i l (^) C5|? CT1CRI 1^5f W 

(ttor ^wf g ctori u c»tcTO srrcsf^i ww ^!to 4?# o»s< y wppt "to u + v TOi TOy 

c^ crotrci to u to ant^f?pj TOt to sfrsft^ v to «nof<i^ 1 

c 


/ 


u+v 


A* 


/ 


A *— 


-> 

11 


->B 


to AB - u, BC = v TOrt ^0 cvM to u to smftr-* v to ^rf^ 1 <5TO u to 

orffroyi TOt. y to str^Pxs! AC c»tro> u « v toTOito ^ff§ ^ TO to^ u + v TO 

yfC* tot to 1 

<-s 

u 6 v ^"fTOR •rf to u, v to?. u + y TOlyro toi to To! ^yror^ toto 

Ci y5?f?Tf*t <t=tt to 1 

(*t) c^ CTtPl? 

tosTO Cr^s? Wro totto TO^fA^ to’is totto to^Itomi ^0 

> I K|fy £ <ns> tj^fD TOlR u -3 V TO TO! G f&TO ^fb'-'i TOC ~< TOTO?f?TO3 W U s V 

cofwro yro c^*rra cwtrfroi 5 ^ "ft tot u + y c^«c<ra tot g fro^ yB\s $111 

4TOI t TO ^1%, CTOTO/TT fTO CTOF U 


v ^^!T!W 6A tiftK OB TO TO^. 


OACB TO)T@fo^ G ^ OC <3^ ^ 1 

vsiTO ^ TOT^fTO^ OC TO TO u y 

& ?\ (Ftito^ yfCs to 1 

OC -- u + v (C«l<! TO^ITTOI) 

OACB TOTOTOTO OB G AC TOTR 3 TOHTOR! 



.-. AC - OB - v (c«i<! TOWTO TOJF3) 








u + v = OA + OB = OA + AC = OC fm ^^ngstfOT} 
g^i % (i) catc<ra otn^c^ *r%<3 ?*n ^ <n «r% Wm c^s 

c*l<i c^rrc^ra: ^•pnj't 4<ica \ 

(A.) ^tf& (M<\ W® 3T*T SiV^ OTIOT? CTO 2fCTTSfl %g %s^T ftfa 

STOTTS?! 

* l tfS&OT? fem 8 

U V 05fa*OT?I ^OTT^'TCR U-V 

u 4<f? (- V ) (V il? Cat?) 

OTt’ffi 5 ®'? U+(”V) C^WHJ i 


c®t?r tott’ft tsj^s? 

u = AB, v = AC u - v = CB; AB - AC = CB 

s u v 'i)?r oTi!^f<j*^ u - v ct! c«t^, v 4?i ^ 

wzf? 7 ^ ^cb§ u ^ 'mf*zx i 

^R*r s c®Sot?i ?^. ^pt^-w ^hi fa*fftaro -#a ca$? 

sW*t: CA cswit*fOTs u^maTOT ^ AE = CA i AEFB ^ ^ , <%%$ 



cwra crafts* W* sr-jpnS), AE + AB = AF 
^rm AFBC ^f#a<f>\ c^n BF = AE = CA 
4?* BFli AE <rc*r BFjlCA. 


.’. AF = CB (Caf?r$FFS?j), 


AE = - v 4?s. AB = u 



^smx u + (-y) = CB (srs#ra ?fh i) 

O I *RI C5§<T : OT C«tt<!<! 4<R ^ f^ 4FF *RJ Cat? <RT^ j 


u OTOTn^n Cat? ^ U+(- U ) 3OT? 

?f?. u - AB a*M -u = BA ;W 


u+(-u) = AB + BA 
= A A (fa^s? fafa ^spnft) 


B 



f^l A A ??OT? f,as<"? ^£] "<r > TD 1%^ (.as 3, i£)<f 

vs ■■oj>a5l<j'ij 7yr^\ *jyj ■ 



5 »>'«*! 




\5f^ AA W A I Cst? (m ^R3) C3> '"I 7 ?] C*?<l Wf ^ 0 

- 2 flW wf 5jft>'® wt 3^1 i ^ ^ <F5rra cs^ hh f^ 5 <n ^fTRF c?r*it <At I 

*HJ ^3R\5H c fi? Wl WS^I ' 7 MUz 9 Tff?T <71, u + (- u}= 0 


M+0 = 0 + M= M 

WS *ptl C^tr<T3 7R;* C'OTS 5 Ptf^.'S <R7IT^ I 

I (TTfiTfa f^f*PT^ 

i i cm?\ (TTfiTTiJ fAfam fa fa (Commutative Law) 
(TIWtCTt u, v c»teJ u + v = v + u 


fipltef 8 ^ ^fa. OA = u ^ OB = V, OA CB « 4<J ^4 OC ^5T ^fa I OA « 

BC ' 3 TSFR <3 OB 'S AC <S 


.*. OC = OA + AC = u + y 


^HRT. OC = OB + BC = OB + OA = v + u 
■• 11 + Y = v + u 

.’. (F»??! (TJnSt't LlLl^HJ Li 1 ^ <K<1 i 

0»l? <7tlTO??mt 5 t (Associative Law) 

«C<MWT U, V, W 4? WA (u + v)+ W - U + (v + w) 



£W<n: sn?r <rf4, OA = u, AB = v. BC = w 

cKfps, □ *s\<\ v v ^ sfi'aR'^ w WT wi sitjcs. t O.C ^s. A, C 


(Ttin i 

r m^\ (u + v)+ w =(oA + Ab) + BC 

= OB + B C = OC 

*IRR, u + (v + w)=OA+(aB+BC.) 

= OA + AC = OC 

,\ (u + v)+w- u + (v +w) 

^j^tr (jtw^ ^TsWpT ftfk i 


c 



B 


: C<F[7*H Q^'^C‘ot^ 1%^t 5 3F*I W! (TTl^PT *Hl I 

to, OB + BA = OA - (- Ao) 

.-. OB + ~BA + AO = OA + AO = -AO + AO = 0 







'S i (Cancellation Law) 

U, V, W u + V = U + W 3FT, V = W ^ ! 

aprf®! % u + v = u + w 

■'• M + v + (- u)= U + W + (- U ) - u CTN 

^T. u-u + v=u-u-»-w 
.-. v = w 

i ^Ty’fTt C^TH (Scalar multiple of a vector) 

u c*I<t m ^ mu wi c^rrti (^nrra, ^ ^rf’ijr ^ 

3 * 1 : 

(i) m = 0 ^Ff. mu =0, 

(3) m ^ 0 ?c®t, mu u 4? 

mu ^ u 4<r Tttm m ® c f 

(^) m > 0 ^ mu 4? f^> u 4? 43^ 

(*0 m < 0 3^ mu 4<? u 4<! fe<i i 
5^ § (i) m = 0 wsri u = 0 3^ 
rnu = 0 

(3) lu = u, (-\)a = -u 

3F» cgsff ^rm, m(nu)~ n(mu)= mn(u) 
m, n ^ S'scy > 0, 'js«(.*i < 0, > 0 ^ 9 r3lt> < 0, ^3^ 3t 0, ^ 

fawtHf 3T3WT fn1%v£ 3«?n nr?r i fats ^ <a^# ^ 133 ^ {^f?n 3M: 

w <pf?. AB = BC = u 

0 

AC G *Pfe ^5 ^ (7R v ^ 

A- 

r CD = DE = EF = FG = AB^n 

^AG = AB + BC + CD + DE + EF+FG 
= u + u + u + u + u + u = 6u 

AG - AC + CE + EG 
= 2u + 2u + 2u 

= 3(2u) 

A _ _ 

■w AG = AD+ DG = 3u + 3u = 2(3u) 

.-. 2(3u)=3(2u)=6u 









c^tr?ra c?*ft ^r%^ ^t »rare*m ^t, v£j«j»f5c<r- whtc<3 

sr^H ^n ?m i 
<w ABII CD 


SABI 


AB = mCD, <?WIF*, m 


ir 


D: 


AB 

CD 


i i 

i i 


m > 0 '5^, AB Q CD ^f, 


m < 0 "5^, AB 'Q CD i 

I "^R^lw 3^ TJ3J 

(Distributive laws concerning scalar multiples of vectors) 
m, n C5 to 43 * u. v ^ oats 

(i) (m + n) u = m imi u 
(A m(u + v) = m u x my 
fiptt't: (i) m 3 \ n "Hi ^ :5 53lrl i 

m, n ^»i?i 43 \ AB = mu 

—— 

.*. | AB|=m|u 

AB C3 c C<- BC = ITU; ^ I 


c 



.-. BC = nu 43 
iAC! - AB - BO 


m u 4- niuj = (m + n }u 


:. AC - (m 4 n)u 


fas AC = AB + BC 

.-. mu + nu - (in + n )u 

m, n$*t3I (m + n)u 43 W 

|m + njiu| u ^ fas, mu + nu ^ 

jmj|u| + jn|Su| - (!mj + W) juj 1 v mu , nu C®t<P^ ) 43Kffc t%3 U 43 

fppgs i f?p^ m < 0 43\ n < 0 3>Q?FH jmj + n = jm 4 nj, ^W3i (m 4 n)u= mu 4 nu 


^tf'QTit C^Ff ! 

m n 43 , sr: s u wifi* > 0, < 0 *t®r (m + n)u <a? ^ jm- 1 - nlju 


431 


fa 








(3) u 43 fe3R Rtm 43^ 333 jmj > jn| 

(•<) u 43 f33ito ta 3*R |m| < jn| 

^R mu H- nu C^tifttua frr m <3 tap (m 4 - n) u 43 RiW 43R[ft 


3^31 : taj A, B,C 33t3*l 3£3 3f3 43? C33* 5 ! #1 AC, AB 43 3i?R]#Fo3 ^3 i 

"SFS^I: (i) Pjtfc> C5tC33 3T33 C33! ^ra|37 33Tg3T3 ^ 43? 4IR3 fta 4<Pt. ^£3, 4W3 33*i 

(similar) C«t3 <t=tt ^3 i 

(^.) C3 0»8C4< ?.W3j' i 43R>. 41I3 5 (f^r<h* ta3*f35) 43>4 1 Qfs 83 RRT 33 I 


B 

/I 


D 



4 


U + Y / 


/ 


/ 


i V 

A“ 


C 


/ 


Ml/ 


/ 

<—--- -7^“ 


/ 


A> 


W 


A 




MC 


/ 


/ 

/w/ -}- mj; 


c 


1/ 

D 




OB - OA + AB = u + v 

OA C3 C 3% 3f3o <tf3 C 33 OC = in. OA 33 i C taj tar ofe AB 43 3rf®3Tr CD 
C33T OB 43 3f3oT?'*fC3 D tajCA C^pf 3>C3 i OAB 43 r < OCD %^5?33 33*1, 

ICDl 1—1 




IOC! 


CTOS 


OA 


OD 




AB 


OBi 


.'. CD - mAB - my 

for-* 4 m 33T5I3. fra-* 4 m i 

A OC - m. OA, CD - m. AB, OD - m.OB 

4W! OC +CD — OD 31, iti(oa)+ iii(ab) = m (() 13) 

.\ mu + my = m (u + v) 

„ 5jf§31 : m 43 33^1 33.33 '5f3f 34 30) I 

33Sr: rn Q n 43 5)333 3!?fal3 313 f-TO| u C«fT33 ; S3J (m 4 H )U ~ 1TU1 + nu R4fS 3T5Tt 33 ! 




Stt>\DSl 5|fe^ 


^8 


i^.br i (Position Vector) 

pppi ftfsfg o f^pp ppct if ppnpn p f^pp *m$h OP wf f^f§ wf *rra i 
OP p> O fpp P f?pp w<ffR c^1P ^=Tf ^ O fa^P 5 t«sw<i (origin) 


^TI ^1 

^ PTPT >|V| *W O^P^ f^§ f^Pj 

^«W A «rP i 0, A PN 

<ppr OA Pt?TP O f*Pp 

A^Pp '^<5 $H CsP ^n ^Ti ! ■^■SPFaTP, 

O l^pp csif^s >fV'oc«i B 

fpp WP C*t? OB. A, B PM ^ i 

SRTT^fa, OA - a, OB - b 

AF5P1 OA + AB ^ OB ^sfa a + AB = b 



AAB = b - a 

bpp str «rro ^prsr 5 pai wi >[f^s c*f? -3 (.»sp<i ^fpp 

PP 5 ^STlftfa-p pIP PPM ^P ^Tf 'STlT RP I 

Jpp : "Sp#^ %*j 1%jJ A<SSIp «tF^P f^p C«IP fejf 1%jJ ^P ^TfP ! PTP blf^S 

^fbs^Tipft [<wa<i mmtmtp 4 fppra f<iptR?P trsbt b-pip om^m c«5? >*ra^ ^rf^p pt p i 

^gf : PT5P -STTSP Vklfa**! O *IP fAsji sR^TP OJT^-S *fpf5 fPi f^P O tPp RPtPF 

il'SPP W^T^P f.«§<3 fbfpS ^ I 




i t p p>) - (- a)- a 
CO — m(a)= m(- a)= -ma, m '-SPfS PPP i 


(9|) — <n<>f5 4<p<p a ^ 0 

a 

^PPH : p) f^'^ltFs c»Ip<i ojrpnf) a + (~ a )= 0 

3TPP (- a )+ (- (- a)) - 0 
•• -(~a)+(-a)=a + (-a) 

.-. - (- a)= a [c»t3 ptt.^p wif^t] 

(pJ) mat- (- in )a - J m+ (- m )| a = Oa = 0 

.-. (-m)a--ma (l) 







ma + m(- a)= m [a + (- a)]- mO = 0 

•'■ m(- a)= - ma ( 2 ) 

(1)^(2)C^ (-m)a=m(-a)=~ma 

r 

(«l) a a i m>Imh fm ^ ost? mK a c4>8m« a 


a 


= a 


vST^W a = (a) a = la' a ; q\ = a C^TR Tff <$m a * 0 


a 


= a 43R* C^? 


ai 


* 1 ABCD m AC * BD 


(*) AC, BD Cstsm* AB w AD c^Sw?R 2R*T*f ^ 


CO AB mx AD cst^w^ AC « BD nt<p «Rn*f 


mm : 0 $) AC = AD + DC = AD + AB 


stRR, AB + BD = AD Rl BD = AD - AB 
0*0 c*rc^ RmrsfeR ^#3 ^ 5 , 

AB = AO + OB = — AC + —DB = — AC - —BD 

2 2 2 2 

AD = AO + OD = - AC + -BD. 

2 2 



'Shi^4«i «1 m&«m -mm m *\ ^r <r, fa^cera crwtcti $$ (R^ftt*! & 

w ^<^ 5 1 

>Rt*^: ttot ABC 1ar§&sRi AB « AC *T4 l dK>i D « E. D, E cm ^ i 


Wt *P?IF5 OT, DE || BC mx DE = 
C®t<I fRRft’R ^prRR, 



AE ~ AD = DE.(l) 


mx AC-AB = BC 

fas AC = 2AE, AB = 2AD V 

[v D <3 E yrntm AB « AC W *1*01^] 

.*. AC - AB = BC ’fit 


A 



2AE - 2AD = BC ^ 2 (aE-Ad) = BC 

*PWl ~08 , 


C 








3t, 2DE - BC, [(1) ^5] 


DE = — BC 
1 




DE 


1 

2 


BC 


1 


31 DE = - BC ^©3k DE 'S BC 43^ 3t w 

? 


wi 1 fog 4*rrw 3133* c^tn 435 33 1 7 £s%\° s DE « BC o» 3 wm 31335 C33133 DE 43^ 

8 1 csf3 33tfoff5 swr 3»3 ct. 3™fk3>3 35'fw ’fr^w 33f33fos 1 

c 



r\ mj 

33T313: 3W 3^3, ABCD 3i3Nijf<H.3>3 AC s BD 3^453 *t3~33S35 O fo^ c^=r 
3 W 3fo AO = a, BO = b, OC = c, OD = d 


3S3re ^£3 a 1 , la 


b| = |d! 


2I3W : AO + OD = AD 43? BO + OC = BC 

*ii»iidftt<M fo^tfte 31^33 33~33 3313 « 33T33m 1 .*. AD = BC 


AO + OD = BO + OC 
31. a+d = b + c 

'Sfsfo, a — C = b — d ($©3 3W — c — d C313 3>W] 

43TC3 a « c 43 3133* AC, .‘. a - c 43 31335 AC. 
b e d 43 3133* BD, .-. b - d 43 3133* £D. 

a - c ^ b — d 3313 ^sprt esfr3 3W 4W3 31335 c33t 435 $ #n *wra3W 3£3 1 fog 
AC 'Q BD *rt-' 13HE^ ^PRT^?FI 333TC33f 1 ^ 531 ? a — c « b — d c©t333 w^ij 

31T3 *fl f33T3 4W3 313 *j3I RC<1 I 

.’. a — c = 0 31 a = c 43 ?. b - d = 0 31 b = d 



cj 43 ? jb| = jd 


^sfo 35^33 33f33foa <j>^ 1 


(t 1 co^ »t#5c® 2131*1 353 < 3 , 035^31 5^t®3 3^5 3m<ss3t3 33Tfo|3 f33i?np 

4<p1i 5 ^rxrrafo^ 3>c3 1 








: wct ABCD 

AB,BC,CD,DA,^™^*^ P,Q,R,S i 
P « Q, Q « R, R « S w S « P CETtn ^f? i 
«rsn«f wc^ ^c? <r, PQRS , 

«W«r: tot AB = a, BC^= b, CD = c, DA = d, 



B 


— 1 


1 


1 


*m, PQ = PB + BQ = — AB + ^-BC = —(a + b) 


1 


QR = ~(b + c) RS = -(c + d)^ SP = -(d + a) 
2 2 2 


f^¥ (a + b)+ (c + d)= AC + CA = AC - AC = 0 
a + b = -(c + d) 

PQ = -(a + b)=--(c + d)=-RS = SR 
2 2 

PQ W SR I 

QR w PS rsfr « Trsrmm < 
PORS jRsfi> i 




> i AB 11 DC ^ 


i = m. DC, c*J«fHR m C^mi <!#[ 

ii AB = DC 

iii AB^CD 

twq c^Hf& 

i *t. ii 

*t. i « ii r. i, ij q 

^ i m ^tFi- 

i ghur cro ^fc^rren i 

ii cwfc*m cro Mm shrift i 

iii 4W5* ^Tt rstr i 
«*R3RI ^TO©CTt9 WW C^RfS 

i *. ii 

’f. i « ii r. 

« i AB = CD W AB| | CD ^ (RsRfS Rt^? 

R. 


« «• *«« 
l, H « ill 


AB-CD 


*t. >45 + DC <0 


^5= m. CD m> 1 

/15 + m. CD =0 C*NflR m>l 





it'fab- 




wns 8 « a ^e-. 

ab c?m*ra **ta ct?iw C w cro <&$$ A, B « c fa*p 


8 


(^iNTOS! a, b, '3 C l 

C AB P*tt?.'*tps 2:3 7 ^? 


^ 5 . C — 


«t. c — 


a + 26 

5 ‘ 

3a + 26 


^ c — 


V. c — 


2 a+b 

5 

2a +36 


(J I O ^C®T ft CM C^hTS *I$<P? 


f. OA - a- b 
*1. AB - b- a 


*. OA + OC- AC 
^ OC - c- b 


^ i ABCD AC « BD AB « AC AD « BD 

c«fr*mra ^tip 2 W*f <r w c*i, AC + BD = 2BC AC - BD = 2 AB 


<* i <?r*n« ct, PO - (a + b)= -a - b 
(■?)) a + b = c a = c - b 

\r I ct (^) a + a = 2a (*0 (m - n)a = ma - na 
(*T) m(a - b)= ma - mb 

* i (*) a, b c«l? ot<t« ct, a = mb *nca <cro ^ a,b 

43 »|V|W«W ^ I 

(*t) a> b ma + nb = 0 ^ c*r*it* ct, m = n = 0 

i A,B,C,D fa'jGWft C*ffa a,b, c, d wort's OT, ABCD ^ 

Tjfpf ?rfptb-a = c~d^i 

» i t't&z tt sm^ ca, ^ to TO ^srf^* TO ^tarai*! ca*n 
TO* ^aif^x’tTsft ! 

^ 1 tpw\ <jrj ca, cto *t?r*TO 1 

1 tefe ra tokj «rsn«f asa ca, Stfalwroa wwi TOtaa ^aifro 
^ui^a r * ! ^ l qa t aa >ivt^?rH * ^rwa cat*i wra 1 





^8 CT, Srf’ffenW? '5T*Jjf<*tjii ^WfiSf^s TT^s^slj >fVI|^<1M ? l^qC*l<l 

itf i 


A 



*■ (AD +DE) (& AC 


*. mm om ^ ai, abi idc w de = I bc 
__ ^ _ 2 

*t. ABCD §if*t%?rrw? ^«%?ra Tsitmx M « N c«tof ? ratwj srat°r ^ ct, 

MNj |DE| |BC W MN = - (BC-DC) 

2 

i'b i AABC ^ BC, CA * AB ^ *J«fT3R?? D, E * F 

.45 estate BE * CF C5tw« Trt«fIW spm i 
*. Wf^3 CT, AD+ BE+ CF = O 
*t. C«tel STTOCTJ SflIH ^<J ITT, F ^%vj BC 43 

c?r«n wnt E l^pnft ^ i 



D 






?R3? ^)<iw f?f©g sfi?rr®R g 4? ?t?tot wrft TO? ^stP 5 1 4? tou *pw 'Q 

Iwj totor TjR^g ^xs. t ^hto?? 4??, ^ to$? R’stro? *#£ ctI^w 

v h< 3<3 ^ s nw? g* wrar^K.'ii&^i ^?iwi 

c*rc? f*wfferr- 

> VH4g-a fS35 ^T3R ?Rtf$ ^RP I 

> f^grsi 5 Mm oi i ^fp g ^m, cto^ « >i^'<sGfcR5 c<ph?.<ri ^trto -.a??, ?ro* 

to? i 

> tR ^Tifsfe jfRi'rt TO?!*! to ^rron ?mm top ^tto \ 

> c?tfTO> w?g? m** g ^jtror? *rfror*i <^<k.'® <trp i 

> WlfttTO *fT?[«ri RRJOt?? 5 PR35 «R7?nM TOP TO? t 

X>.i C^f»FF TOtt 

'xn^rfe wifal^p 1 r*[, ca^f g toto oitfm TO'n wnf^s toto$ i *rc wiftfrosG f^;, c?*n o 
to c^tte *0?^ Itoto? atrof ton tot i 

i i w? frpft, an? « aJPR^P 5 & ?¥? ' s H3n (dimension) TOT 3? i 
^ ! ■ TTOj? £f? G 'SjE&^[ C*T? 1 -ift* TONI i ?!<2S(R C?RTR 'StPJ « ^ (.) Rf?TO 

?# i ^ tot^tpr ?<m <rp to i frop ctopi i wt frox *pi *rrfars i 

o i <rto (pro Tym ^nr$, gt$. g c?t t c?*ft <i)TOnfiR i 

8 I 'SlTO frpft G 2f^ '5{TC^, 'SBcT'*l <?$ i '-if?. TOT f^iililj^ | 

<t i c? w? frr^rr, sr? g ^ero gttos, ^p> tot tot i ^rrons. vn<g farsnt^ i 
A ^*Rf 0Wft*P ' 5 R , st 

^ i ^rsr®=T (Plane surface): cron wra cvc^iwi ^ TOfsf^ ^rc<i“<ri 
^ ^<j[\\£i ^t. ^ \s'«rc^ 3i‘*i'®«i i ^gjtsra *nf^ ^nroi ^ ^itl^Ri 

Tfsps^f i <m$$fs ' 5 iw^ ^rpf^t >i^ , '^' i i «nf^ i f^g 

vol *W5B[ ^T3, 1%f ! TOit I 

S^Nt ; ^Ri f%i ^T «nroi ■'S'jif^fto ^r w ^st? (infinite) ^ 
”srw ^5 i TOra c«r^ ct, c^hri r?ito , «ir ^si*i c^rtRi 

TOT? G*f? «nTOT C^TM ^T?*t £ TOR Rltt? «!Tt^® TO RT I 
^ i R 3 )gggf (Curved surface) = C^HRT TOf? G' 5 '!? ?Rf^5 ^P ^TCjPTTSt? 5 

Tpsjef^of ^ TOP G^ ! 5}<f^'5 R| TOT, ^ TOP 5 ?3PTO TOt TO ! C’tHP 5 ? ^^TO ?3FTO I 



'St&'SB #f\5 




\5 j m srjlftfo (Solid geometry) : 3f«t® 31C33 C3 3T3T3 3T^rCTJ 43?, to, C 33 T <3 %£<j 
*rsf mi, isk# m is?j|fi)R) 331 ^3 i 35TO1 3STO1 4735 srfrtf^ (Geometry of 

space) %Q1%35 (Geometry of three dimensions) TOf 53 i 


8 ! C33t (Coplanar straight lines) : 433f335 33TO3T 43 ^ xsraf^s ^ ^ 

wi? 3 yy fro v$3»fi> 33 to 3^3 toi ^ 33TO3itoto 4 3>®%i 331 ^ ( 

(t i ti<p\s^k CsT^lt (Skew or non coplanar lines) : 43tf33> T3TO31 43 ^ ^®C3 ^ref^g ^ 

31 iSWfl "331 fWGl 33®«1 <M| 3^<I *tf 5.C3 ii)TOTfC3> ?T3«TC3*IT 3«Tf t 

^‘•iw 43>f^3 <333 mi ^3^ fro cmn 3t $3^ 435 ft 3w M 3 3^t tjfft 

(!h<j>'s<? 1^ ?i3TO3T ^33 to 1 

^ ! ’TWl ?mm\ (Parallel lines) : ij$ft 
43>®#?J ^TC?Kf #f 33TO f^r 3t TO 
3 ft 4Ff3 C3TOT 313133 f$pi£ 7$ 3 ^, 

®C3 ^5TT^ 3FI TRITON 3=Tf ^3 f 

s i ^pn^TM TO (Parile! planes) = * 2 $ft ?tvto 
3ft 33~33 C^r 31 'TO 3ft 4OT3 C3TO1 
313133 C331 31 3TC3 5 TOT J? «3W3 33t®3T3 
TO 331 "53 ! 



br I 


Jo 1 


3^fTOT3 33B3M C331 : 43# 33TO31 <3 
43# 33TOC3 olftlnBolM 3 ft® 3TO3<3 3ft 


431 33*33 C53 31 33:3, ®£3 4 33®TT, 3 r TOP 
^ TO33 331^313 C331 TO! 53 I 

3^31 8 313133 fiillfftp 3^3 ftvjjfi<p 3333! 31 C3!jft ®1^3 f%^l S#el 1 ^ 
G#13>^ 31&rR*'!W 3C®)3# 3?M 3TT3J13 TO? 43 43# fftg TO C3fTO TTOf 
13<J31U ftwfforri 3t^ C3T3I1 <3 TO 3131 TOfr®3 TO ! 


r 


\ot«i3 ®T3 C33T (Normal or perpendicular 
to a plane) : C3TOT 33^331 43#.3r5TTO33 
^3<T? C3TO1 f33J CTO 5 ^ 33TO13 >333 
C3TO1 f3^ C3C3 ^ 33TOT3 -333 C3 

C3TO1 C3313 ^33 33 3C3, ^ 33TO3K3 ^ 
33'^C33 <333 33 331 53 ! 



C 


H 


() 


n 

— /•' 

" /) 



A 







io I 


^ I 


(Oblique) C?Wt : C^TPTI 

jfsf^r? ^rtw *rt ^c*r, ^ 

>i^°iw i *nw s yfsi^c^ c?r*n W 35 i 

* 

^•nr (Vertical) G«t ^T ^ : % ^TC 
^ 5 T 3 ' 8 ®r^ ^r-rtwM c^rt c^rt 3 T 

vs«i'C^ *tT 3 ?t 3 t 'S E i^ <(3 i 



p 

b -- A 


i3 i (Horizontal) ®*1* art; c^?rt j 

3 fST®®f *TT 5 t ’TW ^C®T, i / 

/ £ 

"stw '*rat*i 31 35 i / 

C^TRI W! ^<y%$ CT^fWI »m*iur*nCT J_ _ 

TRi^^n <T 5 Tt 35 l 

^ I >6 frflKg% : C^ 5 TC=Tt m*T&\ WI 45 ^ wi 3 C*T, ^ 

F^igf ^n 33 i ^HRI C*1CTt b^csra ^T5«wt ^ Wi Vft 3C*T, $ 

3 *Tt 33 l b^ 4 ^ 313 ^ 

mfr*. i ^E^TS, c<WW! ^T^5%1 f^fft® <113*3 l 



>8 I OMtl ^f® C®1*1 : 15^5 esrTO C*M 4CT3 CWH <3 ^3 

crawl f^x «w Tfsr^n^ cam c*ifri 1 ^tra ^fl> ^s #3 

c^ gic ^jc^ ^m<m *&$> out <am w ^ ^ f^tc® ^ 9 ^ ct ' G 

^i<fj'*%?i Gunrora , ®ra < f® c^R*ra ’tstr i 


t> 


■si^ ^f?, AB « CD i x^f5 fr^®^t3 c?r^t 1 
wwiwi O fa-*xc« AB « CD 43 *i>iWf i i 
33 T 3 FC 3 OP 43 ?, OQ £33133 ^3 

ZPOQ $ AB « CD 43 ^4$ c*W f^f*t 

^TW I 


c -■ 



ie 1 f^5»r C^t 6 ! (Dihedral angle) = ^5^ ^Tsr®^ 

wi< 3 *rra (%$ m ca^ wwichi 

f^Hj ^ ^T®®TTOI fijC'SK^ ^ $ C^pf 

C^^tr<t tm «T^ C?Wt ; 5 RR 

e^it ^ woeiTOra l^v»=i 1 


/; 




srfefe 




X 


B 


AB g CD wtoto AC c?*rm TOro? c^f i AC c??n O f^jc?> AB 
OM to?. CD wto ON to? *t0 wcw ?r$? ?*?t tot cw to 
AC TO ?csf O f^jcs w to i '©fro ZMON ^ AB g CD wtoj?c?? 
wfo 1w? c??? to i $0 ??TOct£>^ wro? fe? c?nc?? ’tfw? to 
WTO to, ^ w©?ro ??~to w i 

i'Jj I <ai1fcw*r : CTOTT fro* CTO 5 <3?^ ftffifc 
wron? g?? ?t cron wro? g?? 

WC??1? TOf^aW if C??7 ?f WTO? G?? ^5 

f^*S? ?TTO ?t "srfro 3 ? (Projection) ?*n TO i 
crorf >r<Hcw ?r ?3 fc??t? to? f?^ cto cron 

WTO*!? G?? ^ WTOTf? ‘TOf^pfSJC^? 

^ WTO? G?? ?<1?CW ?T ?3R??t? 

wf'sc.*^? ??1 TO i 4t ^r»WTO TO 'o|feC , *t»?G 
(Orthogonal Projection) ??T TO i 


4 

r~ 


— 

r^ 


a 


L-J 


u 

b 



fro XY wro? g?? ^?>ft> ?^r??t g 4?^ ???c<i?t? cpf^rn^rt toic^ i 

*«.« *10 Wl% TOT W 

(?5)*jtlT> TO?C??t lCTO% TO ’To, CTOPW TO TO?!? WPS>?T? TO ?T C<TOt TO fi-frfro 
TO”’I? C^? <NC< I 

(?) W^’Tt ^TTO#?] TO ’TO, GTCTO TO wni???G TO ?! fo??l C?TOf $[*$& CTOG 
TO?^I t 

iG.8 TOgf^ 

(?>) C<fTO[ WTO? fTOj? ??C?TTO TO?C??TO ^orf^ft^TC? ^f*f\© <ftog \§] TO^^fsTC? 

^ WTO TOf^s TOC? I TO^° 4?^ TO?C??T G 4?# WTO? ?C?J ■?!?!?? froj TOC«T, 
^ ???C??t ??f?? 4C?? ?C?j ^I???J ?]?[?? f?^ TOC? I 
(?) f?^ ?| 4?^ WTOTO TO fef W?.?7 W«1 g^r TO TO I 

(?>) 4?# TO?C??t 4?>fT> W©C?? ?C5? WITO? TO 4C?? ?C?J CTO?? ?t?f?? f?^ ?! ?>C? ?! I 
(?) isftft ^mw?! CTO«? W©?C?> CTO TOC? ^3C?? , 5fC?T TOi ^C? 5 ^ ?TTO? f?^ TOC? I 
(?) ?f? r4fc?l TO?C??T 'G WTOt? ?t?T?? f? 7 ^ ?TO, ^TOC? ???C??t1^ ^ WTO 
toI^s ^C? I 

i'S.G i0 WTO? ?C?T Wt¥ 

f? 5 ) W^? TO”?? WTTO? TO ^C?? ?C?T CTOCTO ?tTO? f?^ TOC? ?1 i 

(?) ‘lift* WTOf TOTO??^) TO! ^?1 ???C??T?I CW? TOC? ^?® <£C?? ^sr???] ?t?f?? f?^j 

TOC? I 


TOT-'OC, Stb^st 







Wl 

4TPf<ff WTft, 44*TR 43; 41 444RT 3t> 4t 44# 4P^ 41 44# C4f4T4f4 44 443 444^ 44S. 441 
a f^aK^ f4^ offset ^r (Space) 444 4£4 sll£4 i ^1414 444$ 4144 4t 4#, 3#4 44# 4$, 
|>4Rt, 4#4 4#4 $441 4$ tWlfa'G $11^44 I 474 4OTf f?44 444^ | 

>)vj\ssi ^44 <^'S o i 4T4T C4l%4 ^414 f^Bl l[t4 444 4Rf4 4TC4 4^4 < Rt« 1 4445 (Solid) 4=Tf 34 l 
>R\sgf% C^RRf ^1474 (R§4 4>4C'® 3S4 CW, fo*# 4447^4! Wt?I URpf ^ff#s4> C4 r f£4I 

^rrr 5 c4iR <mc* 37R 5i# w^l 444>f4 i 43 ^TSIRI 444S4 ^ 41 ^^=1 (Surface) 44^ 

47R4 ijfi> RspSFf OTtRi C34 4R4, 41? ^ *h<t3<i 414 ( Edge) 441 34 i 

<4^# 4TC<84 41 i£4>414f 3#4 3?# 4^5*1 WTC3 44° <lt<# 4T4 4ITC3 I 44# f3K4*B 4«1 4R 44# 
?^vs<n 3141 '^l? 1 ^ i 

^f®f: i | C®1441 aic«jt<» 44# 444 3J44 444g 'S f?44 *M4fl4 4R C44 I 
^ I C$T4f4 444^$7RT4 <K4<# 4J43f4 f?4 I 


yo.V ^5J *M<l¥a ^TfTfsR ^3 WBf C^appf 
i I 'ii|?fs4 44 41 «il4f'®ppra 444$ (Rectangular Parallelopiped) 



fcHCfr l vb t 44T$414 4444 314! W|43f 4H48C4 RTRl^f?4 4443? 441 34 I 43 37# 3(.'i>J4# 

44# 4i4f$t44> y£R\ f44ffa *(&$7R1 447R1«174 4414 I 4T4F3f44 44434 fa4# Wf 414# 414 

4JTC3 I 


C? 4f4T$f44 444§4 ^f&vP'l’SftSft ^rt4^4R, 4T4 5 ^TtWf444 4443 441 34 I C4 ^ffWf4T? 44434 
?f#7s4'S7?n 4*fo?3J, 474> 444> ( Cube) 441 34 I iS*TC4RF #7R ^offwiw ??W<I 4?^ ??(.4<l ^®t^Tf 

abcd, a'B'cd', bccb\ add'A', abb'A', dcc'D' ^ ab, a'b', cd, 

C'D', BC, B'C', AD, A'D', AA', BB', CC\ DD' i!? 0 v ^ 4<f BD r . 


RR 4#, '^!?4|4f<; *H4S4 (R?j, 2 $\ <3 ?«rf3RR AB = a ^44, AD - b 444 4<R AA' = c 

444 I 


(4) 4fWf4f? w Rsi£f4C?? c*444«1 (Area of the whole surface) 

= wwra 


= 2(ABCD WR + ABB'A' TOR + ADD'A' TOR c^zr^) 

= 2(ab + ac + be) R44RR 5 
= 2 (ab + be + ca) r44RR> 

(•»[) oiR^ (Volume) - AB x AD x AA' Wl^R* = abc RR^RR* 

(n) ^4 BD’ = ylBD 2 +DD' 2 = 4aB 2 .+ AD 2 + DD' 2 = Ver + b 2 +c 2 4RR> 

^ I RRt^?r C^3j, a — b = c. * 

(R>) rrsTtor = 2(a 3 +a' : +a 2 ) - 6a 3 RR4RR 5 

(■*1) ^i?jvo«s - a. a. a — a"' RR4RR* 

I - ... _ 

(*t) R>4= \Ja~ + a" + a 1 = V3 a ^RR i 

i i 4<rfS wfwRR RRRg? frftr, sr? 'G ^WTO 4: 3: 2 ^R? i£R wfsiM c^grpr 
468 R4ftfSR TOT, 4R R>4 G 'iXliJvoH ft4?r rr i 

-’RtRtR : RTR R>fR, 2T? ■Q ^tovsf W<i>(R 4x, 3x, 2x ft's 1*1 | 

^tTOT, 2(4 x.3x + 3.v.2.v + 2x.4x)= 468 

RI, 52x : -468 RI, x 2 - 9, .\x = 3 

.-. RRR¥R fftRT 12 ft., $f? 9 ft. 6 ft. 

Vl2 2 +9 2 +6 2 =4144 + 81 + 36 -V 26 T ft^R =16.16 ftSR (snn) 

W wrsr = 12x9x6 RRftSR - 648 vnlftBu i 


: i I ( 5 $ (^T^T *fTfFF5) 4<J 5T?, « \Bm>^I 0^*1 4<J 

, '5>C«1*J (WR 43 <RI I 


\s i iifSR (Prism) 

CR RRR^R ^ 2fF3 r 4>R vs R^fTM <i^'S? RR1 4R? ^3R} v®5=f^t«Tl <XitR> 

<10*1 I ftf^TOTR Sll'aSC^ «ft <4R?. ^*RJ ^T’SC'llC^ RRfTO TO1 I ^RTOTf *TP4 to TOTOtR TOT 
*rn RT r*t fsrsFsr ^ir° ^5rjc^3j ft«RfSc<i> ft4<ti R®rt i rr?r cros rtsi ftfsftl vsjft^j 

mfs to i ^ft tor rttor grr ftro to ftroR rrrrr r>ri to i cw, ftppftro 

^fSFTTO ftpsTSJ ^ajtft I 

^ft ^51 ^c®r fsSWXFP ^sf ftiwsi (Regular prism) TO1 1 «ft Rf TO! tsK^ ftrs?R 
(Irregular prism) R«rt ^ i wtwiTO rrr^ >6 rrrs ^ i "4icb*j ^sft 

^rrsT ft^rrro ftrstR f<it^<ic c R wrj rr^m> i 








13$ fepsR 


ftrorst wwra cvappsi 
= 2 (sffta cwr) + *fp^TOrra c^sju^r 
= 2 (oft? c*m*m) + ^ft? *rft%sn x 

^) ^|<j\s*i = «fi|<l X Ofcbol 


$*rts? c t * i R^WI-a ?r ftfro? oft? ?w*n? frftr ?«trrr 3,4^5 c?. ft. 4?° v %®s>t 
8 <7T. ft. I t^!? ^RSfTOT? «Q RT?o? ft'ft ^? I 

7Rt?f? : filTO? #T? ?t^TOfl? frftl ?«TT3RR 3. 4 « 5 CP. ft. I 


(M$% 3 2 + 4 2 = 5 2 , t5T? oft 4?^ 



?T? C^UWT - -x4x3?< OT. ft=6^f <7f. ft. 

2 


.-. %5Rf$? wfTO? CW! = 2 x 6 + (3 + 4 + 5) x 8 = 12 + 96 ?4 <7J. ft = 108 ?< OT. ft. 


$^1? Rt?o? = 6 x 8 ?? c*r. ft.= 48 ^ CT. ft. 

Ro4? ftiSUlfc? ^STTOf? CW^ 108 ?4 <7T. ft. 4?° s ^I'W 48 ?? <7T. ft. I 


8. ftraife (Pyramid) 

«*t? soft's c? ???s? 4?# <ro ?i? 9 tT^ro®t«Tt? srctor^ 4t?> 

ftmrft^^r i 


fastfttfS? oft C*3I<FTCT1 Rl<MM? ^fST (£1^ *N^?TOTt'3 CTOt *TO? ftpfS? ^5 *ttt? I TO 

^ft ^fsr 4 ??, ?rtfo^TOn ftr*®? ^ ^ ^ ?*n i ^ ftr?rft\5TOn 

T|ft*pPi? I ^3 oft?! C^C^iHi C#4^ ^vC*!)®?^ C?*ll£4 f*T?lft(.0<} ?t? <10*1 t "%? $.to oft’S 


s*!? - 


O»o| ?«TI 


TO RR?f ftraift® ?TO WTM ?4m? ^ft? <3*f? R?fto WR ft^Sf m\ C?fto TOTO^ 
i to fa?tftre? ?^f to^h i 











fSj^f e>'$’« s i<t> (Regular tetrahedron) ^c«T *TT ftRrrft^s i 

ftwifacvM 3 + 3 = 6fi>*rf<j'3 4-ft i %? ^ps <3*te ^ «ft*i 

*tfw ^ | 



ft% ftr?r[ft om 



ft<rrft\s 


<s) ftt<TTfts5<j 7f5t£ns'w<j !?svswi 

- ^ft<J C^3T^ + C^2T?Pf 

5.1^8 <5 TT 1 i'A>®i'$'C 5 Tt ’ftftsi fsj'^'ST ^’T, 

ftratftras ^sr^ra cwr = ^ft?j w»w + — ( «ft<i *fftft x u»iK*t i : 5bt>^ i) 

2 

f^TT^ra §W5\ h, «few ^{C5<1 r ^ c^llWf ^»T / ^T, / = -fh 1 + r 2 

*0 ^rrr©5T = i X «ft3 CW! x 

3 

« 1 10 c*r. ft. ^ft? 'Q 9 f?i '4 m[$\£> < 4 ^ Stfevs i 12 <?t. ft. 1 

_ 'Q ft*# 1 

' > i^i*rr s T: ftr?rfttM «ft? c^jft^ ^5 c’t^twi r — — ct. ft. = 5 ct. ft. 







f^tfttfS? to$t 12 (TT.ft. I 

C^WIC^f ‘ !> fK'sr,=i<i C5«TfWt 'Sco^l = yj h 1 + r 2 = -\/l2 2 +5" — Vl44+ 25 = Vl69 =13 (7T. ft. 
fmftm 5PW » = 10 X10 + ~(4 X lo)x 1 3 CT. ft. = (100 + 260) ^ CT. ft. = 360 ^ <7f. ft. 

=ix(l0xl0)xl2^ OT. ft. = 10x10x4 ^ (71. ft. = 400 (7f. ft. 

3 

<3^4^ f»t<nftr®ft?f ^^^<1 360 <7f. ft. 400 (71. ft. 1 


■5?t^ : i I foW I SlC'SlC^ ’Q ^5 ft^T (^) 'Q (^) ftl-fllft’* I 

^ 1 cmr<r ^rcst^ra c^zr^i iras. w^r^-ft'ft ^ 1 


8 1 Trsj^g^f^s (Right circular cone) 

C^rTt ftj^Sr<l Jiaj<.<r»l®P=Tt«TTf 

^ (axis) *0 4 <i ftr^sil^s 

i£l^H WHT3 CT *m<j41 

C < J > ! r T^ ■l“it I 


fet, OAC OA 

oiuiwra wi ABC ^r^ft^ 5 C^t 7 ^ 5 tot^ 

I 0 $.c®i, 0 C^ 5 

(Semi-vertical angle) 

^®Tt ^ i 



A 



B 


4 


C4H TO tost OA = h . ^ftra OC = r W C^TRTTt tost AC = / ^ 


(^) 


= 1 x tot *tftfa x c^tim tost 
0 


= — x 2itr x / = nrl ^4-a^ 5 
2 

(*f) Tf5re| \sM4 C^T^t = WStTra C&SWI + C^t^T 

rr 7 t rl + nr 2 = Kr(r + / ) 


D 







4 ^ 


(*0 = — x C^3IWf x 3w>^1 = — 7 ir 2 h I 

3 3 

[ ^ ^fD ft*# ^fi1% \Sbt>'S<) cfjfgTs c^ntth i ] 


^Tt^t 8 I 4jg>fi5 >ii|*3'3'®fa<r> C^HTH ’5w>\»l 12 71. fsr. 4??. 'sftg gjpT 10 71. ft. 4]? C^TfWt 
'StO'Cl, ^13^5713 ■Q ^rSKf^TT?! C^a^jwf 4R^ v5|0J\j>H ft=ft ^ I 


: ^ftu g m 4 r = — 7 f. ft.= 5 t f. ft. 

") 

jL. 

C^ITTfT 'Sbbvsi / = V/r + r 2 = V12 2 + 5 2 =13 7f. fsj. 

= ti/ 7 =71 x5xl3 = 204.2035 g. 7T. ft. 

<^3T*m = 7Cr(/ + r)=7C x 5(13 + 5)= 282.7433 g. 71. ft. (aflrr) 


= -TCr : // = ixTT x5 ; X12 = 314.1593 g. 71. ft. 
3 3 


^TSf: ?1 ^RTHj '«iM+r ^>1C< <lj<3^s C3»M<t> ^]<pf5 W”f ^c?f 4ig <va»\si , .<rj<i % 


ftft 


<t i C’tt^ 5 (Sphere) 

OTTTf (.^M<l giPTC^ a 1 ‘4* <7 4? ^TT71?[ 7*MC4 4|g>gH V/fVr^Tl ^R£gf CT VH<|jg 

xU 4]^ 7fM^ I C<T-*ii$ 7fMt<M £44g I 4)^ ^4743 ^gf ^S?*f^s CT \ss=f igs,g#j 

'aft ’RC«1f 7TM(.<M ^ I 7lt=1 (.<*><! C<^5 <1=1 Cs ^=1 ^53 C^-g^? TJlgrni i 


CQAR 7TM7M C^g O, gjPTfM 
OA = OB = OC = r 4jg° CslTJs h p 

^ fg^j oa cggra ^rrcsi 531 4i<j>f5 

W Tth^O ^£3 QBR ^gfE> ^gjj 
^wc? I 4}^ £4^ P 4|g^ grpTt4 PB I 

«kc«i pb 4r? op g^ra ^tr i 

.’. OB 2 = OP 2 + PB 2 

:. PB 2 = OB 2 - OP 2 = r 2 ~ h 2 

(4 s ) ttt=u<m ■'ji^sTra c*^41^=1 = 4 ^' 4^414545 1 

4 

(4) 4TIW4 = —Hr 1 444|4 S 4 S I 

3 

(*t) h ^tott ^5<i gjpnq = V/- : 


a 



/?■ 'S\<p<p | 






$Vo 


^ Ito 4? WTft ft®f?l ^ l ^Tvsi^ ^ ’*il^ x a*H'3 C3? ^ 


<t \ 4 <71. ft. <jt7M 4^ft> to5 C*fft C’tfW fa to - PT. ft. ^ Pfft’lFS s&v 

2 

w ^®n t ^ *nus? RiTrft ^o? 

Tfsrt^: prft c%ra ^irm< = - tt. ft. = 2 a^.i .'. <*ra = -n .2’ - ^ <?i. ft. i 

2 3 3 

2 

■5RR <pf|, *fTF5<T ^jrm< = ?• (71. ft. I — <7J. ft. I 

3 

2 2 

.-. *rfu®3 ^irRsR = nr 2 x— R. (71. ft. =—rcr 2 R. (71. ft. I 

3 3 

2 ' 32 

—nr 2 -—71 ^T, r 2 -16 ^T, r = 4 

3 3 

.*. *m^<i Rimft = 4 <tt. ft. 


(gv^ l ^g ct ^ I R^TR sSbb'^1 ftfa? R^r^sft^ 5 WH<t>, 'Q ftfa^SR RRR R^R 

«ft^ -s-'R ^fa-s i (Tf'^'a <R, ^17R «P 5 < 1 T« 1:2:3 

TfSfl^R : 's^R ^sft, ?ffsfR«f ®W? ; o! 'Q ^ft? RTTfft ^IT3R7f h 4?® r I C*1C^ to^st 

« <m\q 7RR I :.h = r 

*T£LL*\ <R>R1RR wtWR = -nr 2 h = -nr 2 WRR> 

3 3 

'STITTS - — I ~j ir } = —nr i <£R?, ftfawRR^ 'STR'SR - nr 2 h -nr' 

2 v3 j 3 

] 2 12 

.*. ftc 1 # *mp® = -nr 2 : -nr 1 :nr' = —: —: 1 =1:2:3 

3 3 3 3 


ISW <\ l 'STITT^RSH (Tift 


1 


? tol, ST? 'G twv t TW13FPI 10, 8 <3 5- <7T. ft. 

2 




1 


*tfto - <7i ft wstth c^tFrm^ «ft ^<n *rr? 

2 

^PlT«rt5T : <7Tte W<M ^Rp£R = 10x8x5- *1. <71. ft. = 440 ^. <7T. ft. 

2 

*rr Rv^n = n 

4 ( | V 

.*. n Rs^lR 5 'Qftra W = n x —7i 

3 


nn 


<71. ft. 


nn 


v 2 j 

440 x 6 


«nwnw, — " 440; •’• n _ n 


= 840-3 








SR’iJJT 840 fi» I 

V i 4<pf5 5^’ij w ft <r- WR£< 

4^ ^ a wi c^ia c«r, 

/x 7t/? 3 tana nr 2 
(t ) S = -= —- <J*T4aa 


cosa sin a 

l.-j -» nr 


(//)V - -nh' tan : a = — 
3 3tf 




tana 


: ‘‘TfWfa fcR, (sm?R ^Db'sl OA = h . C^THTTf Sbbaj AC - l , aftra Wfft OC = r 4<? 
^^Wwi«r Z.OAC = a. 

c^nwt i = V/j 3 + /•■. 

feg sc$ 4!TI W, tana = - ; /. r = /?tana ^T, h = —— = rcota 

h tana 


4^ (/) S = 71/7 = nr V /;" + Ir tan 3 a = nrhyfl + tan 3 a = nrh-Jscc' a 

Ttr 3 cosa 7i/' 3 


= 71/77 sec a = 


717- 

COS a 

1 


.r cot a = 




cosa sina sina 


(//)V = -nr 3 h - --7t (/? tana)/? = —nh ' tan" a 
3 3 3 


1 


( 


- -7T 
J 


Y 


l. tan a J 


9 71/' 

tan" a = — 


3 tan a 


'SRkij'P^ 1 


C 


<t i *14 4S (Compound solid) 

WlftR 5 *J*-(«g<3 <K^4>fD : 

O) 4<Pib ^141 vsT<Pl5j, ^■s<J\S<t Tffpf vfPS'f fejWR W>tWI 4<l# vsC'K :F TSTR 

*w«<si a*ra ftfttra wwr 4^f5 wlftR> ^ 1 



53 aw 


(^) 4<J>f5 IsfSfOT ^ft « 4af5 b'$'3'1W 1 <l aft R^TSJ 4«? b^^M^fUw* <PTTWt 4af& 

Wtft^ 5$ I 

(a) 4^ C’ffeTt^-st <TTPTft >3 4<?>fij yw^ffta WHWR aft<J <JTPTI*t W 4 ??. W^ ^fSw 
C ,5 1MWW V 3 < T?I a^TTWi 4af5 R^5f \ 


(8) ^f5 3 4<t*fG *|57<'5aft<f> ftfftrstwit o wTfta ^i*wi?w> <r®n wc 

*ffw 1 


*p4l ■- 0'S, ^ #T'S - sR- V OX 










■'sn<^ra 

ijt ?f vj^W-a "Sjfw ypwi? *WTOI ftf»a WC?RI TTTft^ V -M<5<§ M? ?>?! ?T?J i »f8^*n*< 
^i^Rt's c?lf*R> ^7355 i ^j'ratsi vH 4 g«i ftaft ^<n j 


^|\gf: Oo p ra l 2P75ir^ i£)^f& dftf^ %fiT<5^ 5H^ 3^ 3 3~4>T<! <f c ft; W|<; i ^“3 ^5? ^?l? vse^yc^S WW 'Q 

■3fllr®»? fpcfera ' 3 J3J C 5 ^ t j 

\3wi^<H S) l 33^ ! 5 c?. ft. I tm !5 n^F5?r ^Z*\<i sT^T* 3 c?. ft. 3Ff, 

T PM5fii>C s 'iS '3 'STi *J i *•< ft c f? i 

:ffSflJtf?s 1 5 OT. ft. 1 OTtStf Wf^l^T? ^ £iT3 ^3C3T^f^'<i. CT«'J $51? 

ft ftr g l? ^r#s? 'frftj/? = 15 - (3 + 3) = 9 OT. ft. i 

^5<f ? W'FgFT? ^Wl? C^3pqa?T 

— ^ oi^i«i!<jif^ oj^ra ’jiwra c^ir^ + firsts ■??£*[? 

- 2 x — x 471:/-“ h- 27t;-/ = 471: (3/ + 2it x 3 x 9 [ v r ~ 3 &\. ft. ] 


= 90ti = 282.74 ?*f C*. ft. (m) 

-14 


4 


- 2x-■-x -"-7i/*‘ 4-rcr 2 /?- —7C(3Y 4-7i{3f xQ - 1 i7:r -367.57 ^ OT.fa. i 
2 3 3 


«n^|- 

b I 43# VH444 df^JI 8 7>T.ft., £f$ 4 (Tf.ft 3 (71 .ft. ^ it? ?*$? 

3\ V89 CT.ft. ,! . 25 TH.ft 

n. 25v2 OT.ft 3, 50 TP.ft 

^ : CTOfl fe^gr? f®sj om <TT^a7M frftj 4 (Tift. 3 (Tift ! <[533 

3is? C^TRrft®!— 

i ^ 9 irf 333^ k£t^ 5f^g^ft?p C<^ 5t< 

jj v]iT<ie7> iK-fC> TT'3'i-Tft <£ ftft^EH? 

iii \»ft? c*aw®i 5«^ ?9 <7fft i 







StbVBfl S’rfsfts 


3V-S 


-'G v iira<T rrr starts tjwj c^'Rft 

i -si. n 

n. i * iii r. jj * jjj 

ftt$ft WlU \5 « 8 iWI Sfr^fST ^33 W1<B: 

2 4R>^ C^^l<5 *n^Qs<f <Rf 4«4l> ft%to! “ifR-fM ^TtTfl ft^toR Jits TJT?T 

$ i ftftrere?? '5 )ito ^5? 


'<?. 2n RR CR.ft. 

4. 671 *R(7T.ft. 

8 i fjrfsfaRlfi?? WRftRT® ^jer-R ■srfavSR <jr$ ? 

R>. ~ RR CR.ft. 

3 

n. — RR Ti'.ft. 

3 


4. 4tt rr c^.fsr. 
R. 871 RR CR.ft. 


1 -— RR (Tf.ft. 

3 

R. : — RR <7f.f^T. 

3 


ftti^ WRJR *6 toURTG: 

6 <7f.fr. RlPrfafrfc 4R4 t? R#1 C«fi*IW RftfOi 3 (TJ.fr. ^TPft^Rt 4<pfc 

ftftraiR £®ft rut 3r*n i 

<? i to 7 ^ 

4 <71. ft. “.'I. 6 <71. ft. 

4. 8 <71. ft. R. 1 2 (71. ft, 

!? r*s <t< cR.ft. ? 

R. 42tt 
R. 96rr 



: T ET<m 
R. 247T 
R. 72tl 


s> 


o j 4R# RRR m ^tftr. « tosr w^rr 16 ft., 12 ft. « 4.5 ft. i 4 <t 

c^aw«T, ftfti 4R" t 5[tw^ ft<ft rrt i 

b -1 «fr?r €* 1 ? ■^< f W5 2.5 ft. ftfti 3 i.o ft. ( 3 j^sft«T ’fftsn^) wnr^f? 

^1R7RTC3?[ ^fccT-sj 0.4 ftft ?, 3£«1, 4? 7 5T[<i4R 4<f° '5T«T$f} c f ft411 7 p 3 j ( 

wstrrr rrr^r mt^r, 5 c* ft., 4 <tt. ft. « 3 <tt. ft. 4? ^<ft w 

RR7R RR£f«t7T? C^hUIFR ft c ft tr ] 

io ! 7() ^ SrRI 4<SR 4'<pft CSTlToR ftftft RKft® 371 2JIW 3K2JR SfRJ 4.25 RRftito 

c^ r « 13.6 RRftto x Rt?r «nw i r<^ 3.4 ftto m\ sot, 4<i af^ s ^si tfs ^t<? 

3^ I 4^ft RST^-fft^ C^RRC'RI to®T 8 CR. ft . 4‘<° v RTfRT^ 6 CR. ft. ^f, CWP^T ^3 

i 0 . I 4^ (SPMPR 1 tost 24 (71. ft. 4R"x WfWR 1232 RR CR. ft. i 4 ^ C^iTRt to^sT ^s? 

^ I CR4R7t RWt4l ft^SfR ^ W Ml 5 CT. ft. 4R° V 3.5 <R. ft. I 4R5 ^ 

CRi<ltC«1 (71 RRR^ 311, 4? "oTflFsR ft4u tr , 

i8 ! 6 CR. ft. RTTfiRftftt 4R^ft C 5 Ti r ir.<r-<i ^ffts^ g ^tnr®7f ftefg <R j 



4 


8 


#53 


ic- I 6, 8, r C3. ft. 3JPTtMf*f§ 1Ml> 3>ft3 3>fhF3 33 3ftfC3 9 C3. ft. 3TPTIM311 ^3>f5 < p$' 4 
C313C3> 3133® 3*3t OTf ! r <43 313 ft43 3R ! 

i 43 # -#t*n mm c3Mi®3 3i tm 333 13 m. ft. 43 ? mm C33 2 m. ft .1 $ c3i^ w 

C=TR1 ftt3 133# ftc# C3t=13> M3 3R1 ^C31 1 *43 3TT3 3>® ^C3? 

^ 1 4 ct. ft, 43 # ftc# c^nro 3fe 5 C3. ft Muir MM « wtw ^ 43# 

#I*H C3T33 3 SI® 3Rt 3Ffl i ftfft C3T33# 33s '=J3 5 ? 

iv i 43 # c*n^3 ftt# 3irM 6 (7f. ft t 43 m c3c® 8 C3. ft. Mi g 6 C3. ft. mm 

Mi> ftcylS ftfMt3 Si® 3Rt 3K3? 

v,^ | ClT. (7 : i 4 ft, <jjp^fijf3f*f§ 43# C^TI^FJ 5 o||3#>3 3 s ! 4<t# '<H3> oii<j#> 3 ^iC'S fW'olM 4# 313 1 
71 

<51^ 0 TM 3 5 ® ^5j$X*t3 oil^vo^ ft43 ®3 I 

*o 1 13 <?T. ft. 333 i 3 f 3 M 43 # cnmc3R C3^ c3c3* 12 C3. ft. c3rri fM* 3*o ftc3 mm 
V3*R <33 33®*f ffl W«1Bc+ C^T 333 1 *>*1#3 ft 6 !?! 35 ? I 

I 43# 14<M[33S <wM 37^3 3T^C33 Mn 'Q £T? 3372^3 1.6 ft. G 1.2 ft., ^®T 0.8 ft. 43® 
^3 3# 3 C3. ft. M I 31^1^3 0®®C33 vi)C®T3 CW3 3>®? Sf® 34ftft< 14.44 1>133 ft?Tk3 
37^3 C«®3 3?. <r-<k® 3>® 335 3C3? 

^ I 120 ft. Ml G 90 ft. S^ftM (3fttfW) 3tf3®13>!3 3131C33 5®#C3> 2 ft. ^ G 25 C3. ft. ^ 
Slft3 ftM 3RC® 25 C3.ft.Ml 12.5 C3. ft. S^ 43®v 8 C3. ft. C33ftft? ^ 3N£3? 

^ I <33# ^rtw|35i3 33313 IM] G SC/?3 ^31® 4 : 3 43?, 43 33TT53 2304 33 C3. ft i 
3 <C3R?ftt> k3 10 ftC3C3 ^ 3¥3 ^3T3 ftR3 21TR3 1920 Mn 331? ^ 3^3 

"STMT'S'C 5 !! ft 43 ^3 I 

^8 I 333^ft<P C<PR^ 3^^1733 ^3^ \5ft3 vSbbvsl 7.5 ftft3 I <S\% \ET| 313! 2000 34ftft3 wft ft3T® 

3f33!3 n!3C3? 

iC I ^53^ 333^BfPF!3 7rsiftrsfCT3 3!^! (ft3! 337FC3 6 C3. ft. 8 C3. ft. ^13® ^33 1%3ft 31^3 

Mr 12.5 C3. ft. i ftjw3^3 RsisfWTS « ^ 13^3 ftft 353 1 

^ ! 4 C3. ft. 7J33 3S^W^!3 ftf5?C33 5w>®l 5 C3. ft. I t^!3 33£T$C33 C3“3f3R 'G 

C33 3R I 

I 6 C3. ft. 3ftftf* f§ ^[33 3^C5!3 ^33 MM ftf3tftc^53 10 C3. ft. I sftft 

33SJWT3 C^33^ G 'a||ij'«*i ft-ft 3R l 

^b- I ^^33 b'^g'«TC<P3 3R33 Ml 8 C3. ft. ‘5C 5 !, 333^13 G «(13'o*S ft43 ^3 I 

^ I 43*ft X133T3 ft^53 ^°v*t 3 ft. Ml ^3^13 3331 G ^3C33 ^° v 3 ^33 Mfc ! ftf^lftl'GR 

^33 3133 Ml 2 ft. 43®v $EF5T 3 ft. ^C3 H33tft3 33£(W!3 (W^l G ^!3®3 ft43 335 I 
Go I 25 ft. Ml G 18 ft. STSftft^ Gft3 G33 MM C3fb!3! 33!33T33 C33TC33 $bb^f 5 ft. I 


3!3t3 3? 14 ft. ^ ^3T33#3 ^5rt3^3 ft'43 33 I 
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N CTl. 

ft. H 




fkara k H<i«!^<i cwt f^c^j w , 

r.. T W * I?< ' ^ ’ raH lfWl ^ ^ W WCT 18 CT.ft. ^WftW! wwn. 

™ ®| Ms **, 

”■ ‘"""® r “’’ abcd wwrt ^ara^sw m* „ ^ 

^rra^r fSjcfzj <p<f i 

«J OTIS ™l*jpw ^ 8 fifira 5|%J 50 »R, 

R?!H ^6 omi) f^efjj ^ j 

'’• ® r 5'? ?a ^ J ’ , ff 5 ®H ; W««lM9^n 125 ®RFI ?OT JfJCTsm Wi <ra ^ 33, 







>5rfx rt wr< to sr# i cw ^tot RiNRs wro «ipt to? 

^ ^si, i£rf*r?n rto fiTO>d> ^is«Tiwi*f?f wctr rtor cxf*f, ^ <! tT^t<^ r T®"r «r^r*nan ^toTTi? 
Tfgi^r c<rf*f, XTT5? Rft XSTTR RgHR! ^SJ ^5®Trfpf i ^<ff«* CWn ’TOf 0R c^ca ^'"RWT ^iTO)^ cw 
^stt5t<jt >f"i<^i<i <rvn xfR i ^tr ’sj'nsrra 'C’Trx 0r xt cRf*i xcr '®t fR®7T 

TO I (TOTi 'SfR f<TO ■ ? ro RT I xj*TTO XJTJRT (RTOT 0R1 0T?T R^tTOR RisftR 5 RR 

fa c fc?T3 f?fg^ RjZf <£\n 1v^«f?j sjcji'^T TORC<P 'STHR 4R" rSr|, ^Pi?R Rt?RT 'S R&HT 0R R'faT 

<F>3C$ ^ff?R I 


> r^rrr ^trri rirr rtos *ttto i 

> ?c^#r 1%f%3 vSh i ^c ^ rixhrt Rf%^ rtRt, vnRi« r®rj 0ri r<Rt rto *hto i 

> iftst Tq^=Tt<T * R<1 I <0 0C?f RTOI RRTTR7 R«fRT RTO *frTO i 

’> RtRr 07R TflgFRt WO® ^fTO i 

> ^TgRRH RX3T 'S RTwfsfep WTO RRITO? WO® ,! 1iTO l 

2>8 i RTW Wtt 

fttR (Random Experiment) 

H^iT OTTOT *ffhXR RgRl 7R55f wc’t CTO ^RT 9 TT0® fel v f§H>i!t>C''S CWRT fRf^B ct>'3l«4 
»H I *P»I ^TTO '<51 !r 1%® TO <T®Tf TfiTI Rf, TO (>7T *!ffan TO i CW *157 fTOTO *lfNf? 

(H, T) to, ®7 ®rr*Ri ^strr cto^ wfa f*m "550 ^c< cto wp?0 rto 

^ snwf ftfo - ® to W.® TO R i RTO'< fro*! < T^N r i ®<0 t TO •ifl’VT i 

0R (Event) : CWR7 <H ?MTTOR WWTO 5 TO! i ^<0 Wi t . 

%^-pf ’3’ oft'Q'ai 0R t toir <ms >7^ ■Xian'S vf5>T[ i 

WSR3 ^r#f (Equally Likely Events) 

rTORi 9 fft i ^R 0R'S7^n 0Rt yf^ITOT RXR XT! ^«f|^ >0 X‘7<0X C5CTI CTO! R: ^ R XT!. 

^TO 0^Tf'S7?TO TOT i CTW 1%7;W ^Eff iTOXC’l CX^S ^1 C^T ^H>TT? ^fTOT RSfR t 

^(^t 0 s CQS 'STTRl « C5R ^pn 0Rt RTORI 0R i 

’(TOR (Mutually Exclusive Events) 

CXTCRT ^ 3]^ ! ? ! 0i‘ 0R| Rl>?R oHIR ^5[«RT ^F!7 0R«7RT Rt RICTT TOT RRRT'SCRIW 

Qffe vf&Ri TO7 I CR3JR, ^£)R0f tRRX , f^ ^57 fTO^R <P^tR CX® "STPTf RT C^ XflRT toX^ fxfl^rf 



i c^s orr^ $*f ojptfs *faa rt i ^trr sjircr c$s «rr>Tc : « rrr rt i ^Nlte c^s 'Q o^r 

^pie® nz<\ wr t 

* xpr^FF (Favourable Outcomes) 

c<f>TWi ^it? hi <1 i (p rt>*ih xf^flTps'i , (Ttxr, i£iR>fi> faf/tyR 

rrsr fassftvs R'QRTr wtrr 315 1 

(Sample Space) 4^*4 (Sample Point) 

C^IWI 2FR Rfi'JfR R^IRJ RRR XKTf¥*f i^o RtJi CRTfc? 5 'HVJ-nWS RCR | »£|R>t>l Xgjt %,^'R RRtR ij^f5 
RgTRT XpSTtXpR RT’SRT RBf I RRT (H) 'G C^i (T) , S R1RT 4 Rff^RR XpoTtWR CRj£R 
R 5 ^ ^TTSTRi tspfCS RlfR s -■-" {FI, T; I ^i^RK ^ Rthm R?PT?75P35 S = J H, T[. R7R RRT RTR> 

9 ^gr rrt ^rt i s = {HH, HT, th, tt |. 

> 

•^pHTF^RR SffslF '§RFtRTR> ^RlRC'-IR 'Fprf WF i i)RTjT xjgf 4^RTR R't^Hf vrsjRTF^S S “ 
{H, T} -5Rv H, T fiffforast ^!R -£IR>5 t -RSjRr f<r^ . 

^fTRRR i [ R77T <??fR -ii^BT WI R^RT \ 5 'STPTR R^RRj ^5? 

m 

i RRlRlR : iiWf Wt MC-^R ‘■WfF RRJFRT WITR^'S'^ : 1. 2. 3, 4, 5, 6 ‘ WtfS FT^R^ 5 ^«=i 
WR^S'C^ RXjn^RT R7R I OIRF^ CR^URf Tp^TtWf RTPTTR R^RFt RRR ! 'of^R CTfrTOI j3<p5 } 

XFRiRR ^TIRIR >1^!R<R W»FR? cg-^rsm I ^sRT? 5 STPTTR -- I RAVR! <£jT>[SR P(5) — — 

6 6 

ORf*i: 


^ i <4<£T>f ^ far^R r ^TPT!R R^TRrTf 

R^TRi xpciT^-SF^TF : 1. 2, 3. 4, 5, 6. -fiWR RIRJ 2, 4. 6 4? 3^ CStH5 

R?sfn ! v£)^ %Rf^R 'TF^'T^r <i)^T ^nRl^T (^5 R'v^fTI RFR Q§ T® RS.RTIR W^pF TPTtRRi 3 §1 ! 

» ^ 3 X 

(?KF^ XjfsT^i^T^ff R'spTFgRj^ ^Tft c®^ RnRH ^FTR RSTRRT R?R — i .-. P( (^ffSR?Rn) - — 

6 6 

~^(F\ R^RRrCR ■■5'STCR Rx'SRiRR/ RRTf R1R : 


L<?\W\ R&RTR R^RRt = 


'7 b R OJTJ^Jiri T^tfffTp^ 


RRSf R^JRT ■qsRFFR 
RRFJj R<11 '^. c \ CRTFFTf RURF R^tR Tpsil^ei >1<Jp^ k£]R? 

RtCR i 


4lt*> n( 7 T 5 *£f R^MF ) ^75 


^IRR CRKR! rRvtir oj-j^'rl RsTTR^RR RR *RT 5R RH *RT 5R | v5)|R RRR oJiTRirf XRfq^TR 

% “* ^-. c, 

n i [ \£\ ■^7'3‘ccf VH 0 55^5 ! ^i<f sfrsjr ?!]T7f * 







i8 « »jfi> *fsTC«r?t : 

^t>Rt : C<MWI RftRRR (/I RljRf RSI? f^f^ RT>RI RIR I fRfW R^RIR R^tRRfR 

XTR 1 ^l I CTO, ^ ^R fRR C^ ^itR RgfRRt 1. RTpSi Rf*5R fW ^5 RUR 4R 

R^IRRf'e 1. RTFs? CRR1R ^JR CRRt RTCR Rl 4R R'SfRR! 1. 

4^151 ^gr <#ro H rtrri T ^ptr r^rri^ i. ^r^i wt Ire^r altera c®fps ^rri 
R«Rn wrtr r^irrt's i, --s^fR? rtpdjr^ faf%^ r&ri i 

vfS^I : C<MW! RftRRR CR RTvTl RRCRT RSCR Rl RI>ip5 RTCR RT RJR^R <£R I 'SfR’gR 

rt>rtr R^iRRt rr rrr ^?n 

c?j^r ^n*T^Fm *tr ^ff^sr fprRs ^k? ^smt ^ ^ rkr ^r r^rri ^ri i cWr rtcs ^ 

CR^ft RTCR 4R R^ i’ RR l ^ S *|R t C$*mB» «ftR 4R^I Wf fRTW 7 RHRTR RgfRRf'S *jRJ I ^RKR s|W>J<pfi> 
R^Rf^ ^IR^R R$Rf t 

RSfRRl l^feR : 

fevn^ \S ! 4T?| RfR, 5fR RPR « 6tM RRTRt RR RfHC^ i (PtR^fCR 4RST>t RR CR91 S.G®'!! I <®lt^ 

(i)RtR (ii)RPR « (iii)Rni7Rt^RrRRSTRR?R*5? 

RRtRtR : *mu$ CR!$ RCRR R^ffi 4 4- 5 + 6 - 15fi> 

frtR^TCR 4R^t RR CRRI *[CR )5$ R£RR CRCRPCRf 4R^ ^!RC\d RTCR i ^sRI°s RR£| R^TR] vrI*pr =15. 


(i) iff? RTR RR ^SRT? RT^R R I RCRW> CRTC> 4t>T RTR RR I 4WR CRWlCRl ^R^ 
^r? I RpcRt?, RTR RTTRR TOJRFR RRtRR = 4. 

RTR RRR RRRfl VR l¥R _ 4 


RTR RR 


P(R) 


RRR RSlRT ^RWR 


15 


(jj) RTRT ^'GRIR R^lRRf W ?fR t CRt^$ «JC=1C^ 5^ RtRl RR ^R° ^WR CRTR ^<pB| RR 
^TtRtR RPR RR 5CR, TfSQlK RTRT R^RR Rfg^R RSRTR’R 5. 

■•• /W = 7- = ~- 
! 5 j 


(iii) RRH> R^RRl ^THR R^RI B Rf% I RlRTTs (CRT? 6^T ^IcRI RR ii]R?. CRtR RR 

^TR^Rt <MtRl RR ^CR I ^sRl4 ^tCRf RCRR ^T^R RR IR*R 6. 








: 


* 


WI fHCR4 4RT j^^STi. fo^R TRgHHlSftefl C44 
(i) 4 ^PV\ (ii) Rc<srlvfa m^iTf mpff (iii) 4 ^*RI 4 43 C<f*1 ^Pil 
( V ) 5 43 4R 7f?*:Tt ^p=IT 

aRf? «ic.®^c'-s >£<p^ *hich<i 6ft> ^tc=ti, 5fi» ®tfo 8f& mm sfic<«i *jtc 5 i ^rr$ <jr<jrfr5 tir^? 

fofovrw mm i r^4{f&vs mc«fo!b-(i) (iii) 3^; (iv) <?m?TT rni-- 

^T^fT^f fa 1 # 4R t 




>8 8 ^rif$%^ f¥fa 

^^’<«-il ffofel v s 1|4 5 =1''m®TI >i^P1^RT 5C® 5<] : <T[^C<i ^Rw) (/SRa) TrRRRSRT; 
m i ®ws: ortr c^sg msrmrft #s#%^ msar? *rc®t fo| mRi mm <mj r , (^sr o^R-gra mrrwi 
w ws? ^f£ m£f<Rt 30%. foW4 ^3<c 5 i <n%?i4 ^gt^rr 40%. -iifam 444 

feme's 47v«m8C*t4 wft x'33TB? >1'Sl<J«-n 60%. aim) fail's C*TP '531 W§fcvr<( ^ffoiSRrR 3RR i<r° 

vm ^«nf%fo^ wra m? c n 1 

44! 4R a)fo?f 3J5T 1000 "41? 4RR 523 4!4 !R5 mSTJl C^T 1 4 CWUS (&US3 l^^fn 

523 ... *. 

—~ = 0.523 i 4<fi 4R ^glf&C^ 2000 4T4 foR 9 ! Wfs 1030 414 R>5 WF! 1 "®15C e '1 2000 41R4 


mm H -5? ^Tf^foR ^fepf^UT 


1030 

2000 


= 0-515 1 4-m emm cm *jfhFfft> u^rfAfs, tforo 


cm 5 ) (*ifN f tfi> m»t<rfo ms 4 rt w) ^i c f^s l mrra ■sr*# 4^ 4445 <i>7§T4>[f| 4-^ 

a)4Rl?[ ^O 9 ! 4RRT C5® «TPTR 4<y|<R| 51R I 'i’ffofo t^R-h Rfl tt, ■ 


^ v ft531 e t 8 I ^fR5iNS¥f 434 C'4R 9 f!'3¥t fo: 9 ^ wprtft ®pfft 4TFT FRT “T5K 21 f&R 4f£ 5RCW i W5R! 

81 ^pn% ^fl 5-33rm mgram w ? 

^ ' 3 T 5 n*rt s 3 : m 7 ) 31 ffo* ^24° ^Tf^. 21 fo»T ?33TC^ 1 «T5Rl cm^mR <jf§ 

1\ 9] 

53 R4 ^^RT! -— l '5R^4 8 ®prr? 4f§ 4 34T4 — 

31 < 31 

^ 1 c<MC*4 f4fo§ ^sTROJ 'S?r<JC 9 f Ctf’tl emi 65 'SR 'o|fr.«it. 40 cR C^rR4 <f4 ? i451. 45 
5R 52 ^0ias4 maRH m^s i ’sr/ 53R ii]4SvgR7R mm 5 ! fofo 

9 ffo44 <p!op fofo £f?R ^Sffts'fl - 4 ^ 5 ^ >Tf T^gpRT'S 


> : 4^K3 orfaRT cm5 (65 4 40 + 45 + 52) = 202 SR 

'ifom ms* 52 •SR i 


^r- 'iH, % Eb~5t3 i O^ 





ioiO 


*f\53T* ^ Tyrm*! 3\5B m\<*\ —— . 

202 

5333 WK=Tf 37^53 65 'SR i ^©3K ^«TT *rfaF$T 3T53 31 (202 - 65) = 137 ^SR l 


.-. em 3fSm <tc53 r 33 = 


137 
202 ‘ 


j 3>t^ : 

I ^<pfg (Tr«tT (ft *T CRfTRt 33> fNfWFO i>3 373 284 1 5R ^13 106 'SR ^ 

tf^TW, 253 SR ^3 169 SR ^13 tvWfsrt^ I 33>SR $l3(.<P fti'<«IE3 

f^tftF® 3BW fs^if^s 33TSr)Wf733 ^13 373 3T 3? W1 ^\5? 


*8 <t ^ *\%\w\ Tree TOt »wl<HI 

vsrfFi^ ^tt $ 7*1 <a. C4>n?n 3fN33 ^Bt f373 ct c^3 M? 33 vtup 3*pn c*f$ 3721 i 

'^rt^ra C3*t rs 33 i 333 cro rjr f^j 3331 3531 « ^tt c^3 3ri 333 
Tffc-pf^ i£)33f3* ^ 3<33T3 W33K3 3T73> i mwm 31331 >f^l<H! tree (probability tree) 33 J il^tc.<jJ 
H^jW l ^ ' 3 ftsl? <fB775 31# 'Q f3%jf *T53T3 jiW« 733 ’Of? 1 

^VT i ^ c t ^ 1 -sjpt 3>f3, 331 33 RR 3 33RT3 f3t^*t 3 rt 1 3*pt c^30 fcsf?i <mvo 

^73 1333 ^gm H 33 ?. f^ftn *jsth t ^stptr m\w\ 3r 1 

7f5j|s^ : ■spjf ‘^ffhSFt^ gt 3t3 f37373 RwmI 3*31 313 1 3*33 5 tl7‘ s> f 3 <h> 1 ’551 t^C^7‘ p f 2ft> 

v»«im>«i h wrci t 3 1 >kb R 73 : fafta <rc*f ^33 ■ggi fawa 2f5 >wi^ h wn T 1 

Bfl^B WfS Probability tree 33 3B173J f3«(p»T73 TRtffTR 33b 



B^13] 35[3? fR^TR HH, HT, TH, TT. _ 

^ R£3! (7^ 3B «HH, HT, TH, TT}. 33KB 3^Tt f3^3 B 0 v3Tf 4 33? ajf^ 3^31 

1 | tsit 2(33 3srra h «l3#?i ^gB T ^ptb wt 3B p(ht) = —. 

4 4 

^3)33 3 6 I 3713 f®3^ "551 33BB <R1 37eTl I f^3 f^BT,^ ^£(1 3^3R3 3<t»<5B f3t^3 3RTt 

Probability tree 7^f3 33<t 3^Tt C3 Bi 5 Cast's i *} ^ f37?3 W 1^43 ^ i 














(i) (ii) f^rSft (iii) wire cb@t *n>o?n?r ^pgmr to ^ l 

y 

^TSTTqfa : SRW •J57 f^rsfl^ Rmc<i ITOmi ^T <£R?. Sff^ 2ft> "?F®il^«i H i 5R<rf T 

"TO I WFP Probabilty tree iJtFP t^TO OTTOtT ^TRI : 

^rgpn C^3ift to : {HHH, HHT, HTH, 

HIT, THH, THT, TTH, TTT} .‘ 

4TO OTlS TO1 

^T^tt TT^T?T >i^h«if — 

8 ' 


** wra 




H 



Pti 



r 



^ W5^ 

H 


T 


ATI 


(i) i£Rpft> d^t ^<$=1 TOnTOn [thh, 

HHT, HTH} = 3fl> 

.•. P(1T) = - (C^TVTT *^f %p 
8 

^T? >i<sM-Hf -) 

8 

(ii) C^E (H) *1\'Gm ^n?T TOf {HHH} - lft 

.-. P(HHH) - -. 

8 

(iii) IT TOn? TOlTOTT {HHT, HTH, THH, HTT, TTH, TTT} = 7 ft 


W W 



ou ^T<J 


7 


/. PP3RTO 1T1 = - 

8 

^Hk<H V I W! <3 v3^sfT> ^g| i£]<ji^|^ 

^t TOTt i Probability tree M? to 

i 

^RT*ffa : t£rasfT> W1 'Q ‘55T ‘T ftw^f- 
*3$ ^ %TO iTOWI TO | gfursf wf troroi 
6fi> '^«ii«pet } 1. 2, 3, 4, 5, 6} TOW TOt i 1%ft?J 
TO ^7 ftrTO 2f& <MI*M {H WH T} TOW 

TO i ^51$ *lftm (Rf© Probability 

* 

tree 4<t ^PTOI fi^TO WTOl TO: 

^ TO : {1H, IT, 2H, 2T, 3H, 
3T, 4H, 4T, 5H, 5T, 6H, 6T} 

4TO csrf5 TOt ^ i 2 f& i 


JjhJ 























TRssk wra 5 ^ H ?rem[ p(5H) = —. 

12 

n 
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(*0 a- = ^ v, 0 < y < a 
^ > D, ~ (2, x), R f = 7? 
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8.75 ft.. 3.2 ft. ii i 188.5 m^f (71. ft. (firm), 301.6 mm cm. ft. (firm), i* i 25 (71. ft. (firm) ys ; 
64.14 mm (71. ft. (firm) is i 452.39 m< cm. ft. (film), 904.8 mm cm. ft. («mr) wilw. ft. ifc : « 
11.37 <m. ft. (firm) iH i 1.06 (71. ft. (film) ibr i 8fB ifc i 1308.82 mm (71. ft. (firm) I 78.5 
( 7 i. ft. (firm) 4 i i 7.48 m<ft. (firm) ^ i 83800fi> i 16 cm. ft., 12 <? 1 . ft., 12 <ti. ft. 481 
2086.49 ft. (firm) y<? 1 798 cn. ft., 1550 mm (71. ft. 4^ 1 203.14 (71. ft., 207.85 mm 

cm. ft. 1 296.38 (71. ft., 311.77 *R <71. ft. *br 1 110.85 ?<f <71. ft., 60.34 mm <7f. ft. 

** 1 40.65 < 71 . ft., 16 mm cm. ft. 00 1 4662.86 mm cm. ft. 


1 r .v 7. 

H I (1), - (n), 


2 
23 


30 


(iii), 


1 

30 


(iv) 


^8 

4 1 


15 


38 


1000 


(ii) 


400 


i^i (i) 


157 '1630 ..... 

-(,,) _ (m) 

1897 1897 


2 

3 

424 

1897 


98 

io 1 — 

639 

i£ i(i) (ii) -- ifc 1 
63 63 



4 
4 


ii 1 (/) 


^ I 



